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Historical Note. 

O N June 20th, 1849, a small gathering of surveyors, architects, and 
civil engineers, practising in and around Toronto, met in the office 
of Mr. Kivas Tully, to form an association of members of the three 
professions throughout the province. Out of this grew the Canadian 
Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. He died on July 22nd, 1915, 66 years 
after its foundation. The association was incorporated by Royal 
Charter granted on the 4th of November, 1861, and became known as 
the “Canadian Institute.” 

Sir William Logan, who was the first president of the Canadian 
Institute, was succeeded in 1852 by Captain (afterwards General Sir 
J. Henry) Lefroy, R.A., F.R.S., Director of the Imperial Magnetic 
Service in Toronto and later Governor of Tasmania and of Bermuda. 

Beginning with the year 1851, there was published by the Institute 
“The Canadian Journal: A repertory of Industry, Science and Art,” 
under the editorship of Henry Youle Hind, who had conducted explora- 
tions in Western Canada, and was then Professor of Chemistry in 
Trinity University. In a later series the Rev. Henry Scadding, D.D., 
who was president of the Institute from 1870 to 1876, published his 
well-known series of “Collections and Recollections on Toronto.” 

Weekly meetings of the Institute have been held consecutively each 
year from November to April since the Royal Charter was granted in 
1851. At the earlier meetings, papers on scientific problems of the 
day were read and discussed, and practical work was carried on by the 
various sections which were under the administration of the Institute. 
The most outstanding of these were the Biological Section, the Geo- 
logical and Mining Section, and the Historical Section. 

About the beginning of this century it was felt that the discussion 
of scientific papers did not convey to the public the benefit of the know- 
ledge involved in them, nor the important results that had been 
attained. In order, therefore, to establish a more direct communica- 
tion with the public, the system of weekly Saturday evening lectures 
was begun, with the object of directing the attention of the people to 
questions of public interest and utility on which scientific opinion 
might have an important bearing. 

A few of the accomplishments of the Institute are to be found on 
the following pages, and from them it may be seen that the objects of 
the charter, granted in 1849, have been pursued steadily ever since. 

On the 2nd of April, 1914, His Majesty the King granted permis- 
sion to change the name to “Royal Canadian Institute.” 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto of the following 
scientific societies: 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. _ 

(b) The British Association for the Advancement of 
Science, 1897 and 1924. 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 

2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of 
adopting for the whole earth, twenty-four standard meridians, fifteen 
degrees apart in longitude. He published many papers on this subject, 
and with the co-operation of the Institute, the zone system of time- 
reckoning was adopted in most of the countries of the world. 

3. The Museum. 

The Ontario Archaeological Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4. Publications. 

The Publications of the Institute have appeared in four principal 
series and one minor series as follows : — 

(1) “The Canadian Journal: a Kepertory of Industry, Science 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 18'55. 

(2) “The Canadian Journal of Science, Literature and History.” 
15 vols., 8vo. Begun January, 1856, ended January, 1878. 

(3) “Proceedings of the Canadian Institute” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archaeological Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the Province of Ontario, 1886-1904. 
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(5) Minor Series. “Proceedings of the Canadian Institute.” 
From 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Royal Canadian Institute.” Begun 
October, 1890, and up to October, 1941, Part 2 of the twenty- 
third volume has been published. This publication contains 
scientific papers on technical subjects, relating to all branches 
of science. These papers are submitted by those doing 
research work. The publication is sent to learned societies 
throughout the world, and these societies send their own 
publications in exchange. Any Ordinary member of the 
Royal Canadian Institute may receive a copy of this publica- 
tion upon request. 

(7) “Proceedings of the Royal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 1936 
and to date six volumes have been published. 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Mr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

5. The Library. 

As a result of the exchange of publications with learned societies 
for the past ninety-two years, the Institute has built up a most 
important scientific library of over thirty thousand volumes, many 
of which are indispensable to scientific workers in this part of Canada. 
For protection against fire, this library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 

6. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous. campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Research, 
the forerunner of the National Research Council, was appointed by the 
Dominion Government, and that the Ontario Research Foundation was 
instituted through the co-operation of the Ontario Provincial Govern- 
ment and manufacturers. 

7. University Grant. 

The Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1941-1942 

As presented to the 03rd Annual Meeting, Saturday, April ISth, 
held in the Boyal Ontario Musemn, 

A year ago we looked forward to the future with many questions on 
our minds. — ^How would the course of events affect the activities of the 
Royal Canadian Institute? — ^What part might the Institute play in the 
furtherance of this country’s war effort? — ^What could we do to help win 
the war? — ^We knew that an influential organization such as the Royal 
Canadian Institute could do more as a body than could any individual. We 
were aware that there were, and Still are, a number of organizations carry- 
ing on splendid work in attempting to bring this war to a victorious con- 
clusion. Important as it is to do this, we must realize that we must win 
the peace as well as the war, and we cannot win the peace by defeating 
our enemies in battle. I am perfectly convinced that we are entering upon 
a new kind of life and it is up to organizations like the Royal Canadian 
Institute to give the proper leadership in establishing sound principles in a 
new way of living. We, as individuals, cannot afford to be selfish, either in 
knowledge or private possessions. We must think of others and "work to- 
gether in a combined effort. 

We have had two main objectives, therefore, during the past year: — 

The first, to attempt to develop favourably the public morale by having 
a certain number of lectures dealing with the war and Canada’s contribu- 
tion and other lectures aimed to divert our minds from the chaos of the 
present day into the realm of relaxation. 

Secondly we have co-operated with several other organizations in 
preparing a plan for the re-habilitation of returned men and at the same 
time making wise use of our natural resources. 

, ' Our members have received a report of what came to be known as the 
Guelph Conference on the Conservation of the Natural Resources of 
Ontario. The Council has declared itself to be in favour of this plan, and 
we have every reason to expect that the Dominion Government may find 
it useful in solving post-war problems. 

Through the generous co-operation of our members and the support 
of a very active and energetic Council we have managed to carry on to the 
best of our ability the usual activities of the Royal Canadian Institute 
which may be divided in three departments: 
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1 . Lectures: 

Taking a general view of our course of twenty lectures, I believe we 
have been most successful in having a well balanced programme. Each 
lecturer has made an excellent contribution to our object which is to develop 
an appreciation of science and to show what scientific principles might do 
if applied in the right direction. The lectures covered a wide variety of sub- 
jects. Of the twenty speakers, six were from the United States, five from 
other places outside of Toronto and other parts of Canada, one from Eng- 
land and eight were residents of Toronto. 

I wish to take this opportunity to thank all those — ^members of the 
Lecture Committee, as well as many private members — ^who have given 
valuable advice and assisted so generously in making our programme of 
lectures so successful. 

2. The Library. 

Although owing to current conditions the number of publications 
received from other scientific organizations has been drastically reduced 
(exchange relations cut from 382 to 338) we have taken advantage of this 
situation to bring up to date many volumes that we had not been able to 
have bound previously owing to lack of funds. Through the wise guidance 
of our Honorary Librarian, Dr. E. H. Craigie, and' with the very capable 
assistance of Mr. D. Bruce Murray and Mrs. C. S. Kawlings, our special 
scientific Library is gradually becoming more and more useful not only to 
local research workers but to many scientists in various parts of the 
Dominion and the United States. I shall not burden you with statistics 
but if any person would like to know more about the Royal Canadian 
Institute Library, I should recommend that they study the report of the 
Honorary Librarian, which report I hope may be included in the next 
number of our Proceedings. This brings me to our third department — 

3. Publications: 

Each year we publish what is known as “The Proceedings,” a sort 
of year book of our activities. The Proceedings contain what I personally 
believe to be an excellent summary of each lecture given during the year. 
In some cases, and on popular demand, we include the complete lecture, 
but it is always naost difficult to choose one lecture for publication in full, 
as against another, for they ar? all worthy of preservation. And, more- 
over, it takes more money than we can afford. 

We also publish what is known as the “Transactions of the Royal Cana- 
dian Institute.” This publication contains technical scientific papers on 
various scientific subjects that have been submitted to our Editorial Com- 
mittee of which Dr. E. M. Walker is the chairman. The Institute owes a 
great deal to Dr. Walker for his painstaking efforts in editing both our 
publications. I hope we may continue to profit by his generous assistance 
for many years. 


11 



To operate these three departments successfully we must have the 
financial support of a strong membership. It has been most gratifying 
this year to the Council, and to me personally, to see so many of our mem- 
bers willing to give their valuable time and assistance to the woik of 
bringing our activities to the attention of many prominent citizens and of 
soliciting their financial support. 

I wish I could read out to you the names of those who have acted on 
our membership committee, but there are fifty of them, «ind it would 
take much too long. If I mention only the name of the (/hairiiian ol this 
committee, Mr George C. Gale, and extend to him our thanks they will 
understand that we appreciate what they have done. You may ask what 
has this committee done. They have made it possible for us to have the 
best financial year in the history of the Institute even through very trying 
times. Our membership now stands at a total of 1,476, being an increase 
over the total of the previous year of 99. 

Each year the Institute is saddened by the death of some of its mem- 
bers. This year we have lost twenty-nine members. This loss is greatly 
felt. We have been fortunate in having their assistance, support and 
guidance and their influence will live on. 

We could not have accomplished all we did this year without a strong 
campaign committee, and we cannot have a strong committee without hav- 
ing an energetic, enthusiastic and capable chairman. So, in the person of 
Mr. George C. Gale, as chairman, we were indeed fortunate. I could not 
say too much about Mr. Gale and the contribution he has made to the work 
of the Institute. We all know his devotion to this work. His name should 
be engraved on our records as one to whom the Royal Canadian Institute 
will be eternally grateful. For the last ten years Mr. Gale has served the 
Institute faithfully, his only reward being the satisfaction of knowing that 
his work was worthwhile and that his task was well done. I regret that 
I have to announce his wish to resign as Honorary Treasurer, and it is only 
because we owe so much to him already that we are compelled to abide by 
his wish. We hope that in the not too distant future we may have the 
privilege of having him act with us again on the Council. 

Each year, in accordance with our constitution, we lose the services of 
some of the members of our Council. This year from the Council, the 
following also retire : Dr. E. S. Moore and Mr. Arthur R. Clute. These two 
gentlement have served the Council well. We are not going to lose them, 
for I am sure they have the welfare of the Institute at heart and it is hoped 
that their advice may be available in the future. 

To me, one of the most inspiring features of my pleasant associations 
with the Royal Canadian Institute has been the generous way in which so 
many have done even more than their share. It is good to have friends 
that one can count on and the Institute is blessed with a great many. A 
number of ladies and gentlemen have greatly assisted in entertaining our 


12 



lecturers while in Toronto. Many of our members have made it possible 
for our speakers to meet other people who are interested in their work and 
much is gained from conversation with many of the outstanding scientists 
who come to the Institute. 

Tlie books of the Institute have been audited and the signed certifi- 
cate of the Auditors that the books and the accounts are in good order has 
been placed in the hands of the Honorary Treasurer. The Honorary 
Treasurer will be pleased to show the detailed report to any member wishing 
to review it. For the year ending March 31st last the receipts totalled 
approximately included in which is the government grant of $500 

towards the Library expenditures. On the lectures was expended approxi- 
mately $1,400, on the Library and publications $2,300, and on administra- 
tion, building upkeep, office expenses, etc., $4,900. This leaves a small 
credit balance of approximately $200 on the year’s operations. Many 
opportunities offer for the advancement of science, for works of conserva- 
tion and for post-war rehabilitation of men returned from overseas. These 
form the ordinary activities of the Institute and we engage in them so 
far as is possible, but are handicapped through the lack of funds. An 
application for an increased governmental grant must be made and addi- 
tional grants from the municipal and other governmental bodies be secured 
if the Institute is to serve the public to the full. Members can help by 
proposing new members. 

The Council has furthered the development of an extension of the 
Eoyal Canadian Institute by branches in Hamilton and London. We have 
reached the stage where a definite plan has been called for and we hope that 
this work will be carried forward next year. I believe that a similar 
organization would be well received in many other cities iii Ontario as well 
as in other provinces. 

The Royal Canadian Institute looks back on a very successful year. I 
wish to extend my heartfelt appreciation to those who have made it so. 
To the members of the Council who have given me their cordial advice and 
active support; to those members who have contributed much to the fur- 
therance of the work I give my best thanks. We look forward to a new 
year of service and helpfulness and trust that we may take whatever oppor- 
tunity there is to help make this a better world. 
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Report of the Honorary Librarian 

1941 —1 942 

Continuing the policy of recent years, the effort during 1941-1942 has 
been to maintain the library in as useful and effective a condition as 
possible along lines already developed. A sevei'ely conservative policy, 
even had it not been felt wisest in the present conditions, has in fact ))oen 
forced upon us by the allotment to the Library of only half as much time 
from the Executive Secretary and his assistants as in previous years. 
Only the loyalty, efficiency, and enthusiasm of Mr. Murray and Mrs. 
Rawlings have made it possible to keep the library from retrogression. 

The importance of the library as one of the few direct, rather than 
indirect, ways in which the Institute supports and furthers scientific 
advancement has been urged in previous reports. It is difficult to make 
the members, who are mostly scientific laymen, conscious of this and yet 
it is very important that they should be brought to realize it if possible. 
There has been called to the attention of your Librarian a case of a member 
who had the Public Reference Library borrow a book from the Royal Cana- 
dian Institute Library for his use and was surprised and pleased to learn 
later that he could consult it more freely and comfortably in the Institute 
building. Most members, however, never have occasion to use the Library 
personally. They maintain it for the use of those engaged directly in 
active scientific work. 

I 

In order to try to make the members at large understand a little 
better the value and the use of a scientific library, your Librarian has for- 
warded to the Lecture Committee a suggestion that an effort be made to 
obtain one lecture next session on this subject from some prominent and 
technically trained speaker, who might possibly be procured through the 
American Special Libraries Association. 

The expected decrease in the number of volumes re(]iuiring to bo boutul 
has not yet materialized, partly on account of the fact that the binding of 
some older items which had accumulated is being pretty well overtaken. 

This year there were 276 books bound at a cost of $672.56, the sum of 
$600.00 having been set aside for binding purposes. Last year we had 246 
, books bound at a cost of $558.27. 

285 books consisting of 588 volumes have been checked and catalogued 
after binding during the year. The corresponding figures for last year 
were 208 books consisting of 402 volumes. 

20 books have been prepared for binding which will be bound next 
year. 
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The old sets of incomplete volumes stored at 198 College Street have 
been considerably reduced during the year. Seven sets were either sold or 
donated to other libraries; forty-six sets, only eight of which were com- 
pleted, wei'e placed in the various sections of the Library. It was con- 
cluded that we would be unable to purchase the missing parts for these 
incomplete sets as they have appeared on our dealer’s list to purchase for 
over a year. There will, however, still be an effort made to secure the 
missing parts by purchase. 

There are still nine other sets to be completed. In most of these cases 
we have written to the various societies from which we received the publi- 
cations requesting that we be supplied with the missing parts. Although 
we have written a second and third time, our letters remain unanswered. 

As stated in our report of last year, it is becoming increasingly diffi- 
cult to secure foreign publications to complete our sets even through pur- 
chasing agents. This, of course, is due to the fact that we are confined to 
dealers on this continent only. 

A sum of $41.05 was spent during the year on parts purchased to 
complete our sets and on some subscriptions which were considered to be 
of value to the Library. The amount set aside for this purpose was 
$ 100 . 00 . 

Our accessions have been decidedly decreased this year owing to the 
war. The number has been reduced from 709 in 1940-1941 (and 1009 in 
1939-1940) to 612 in 1941-1942 publications now on our current catalogue. 
These periodicals are catalogued upon their receipt and filed in their proper 
places. Missing numbers are watched for, and if need be, written for. 
Unfortunately some of these requests go unheeded even after a second 
letter has been written. 

Our Transactions and Proceedings were sent to 7 societies which 
subscribe to these publications, and to 338 societies which exchange publi- 
cations with us. This is a decrease in number from last year of 44 societies 
and is due to the occupation by Germany and Japan of additional countries 
during the past year. As 164 societies had been cut off our exchange list 
during the year 1940-41, the additional 44 for the year 1941-42' brings the 
total up to 208 societies cut off since the war began. We have arranged 
10 new exchanges during the past year. 

Cards returned in acknowledgment of receipt of our publications 
have been checked off against the various societies. 

Sets of our Transactions and Proceedings have been prepared and 
sent out upon request to 4 societies. These consisted of 39 parcels, aver- 
aging 4 lbs. each, which had to be wrapped, labelled, weighed, and mailed. 

There were 73 publications borrowed from our Library in the Institute 
Building during the year by individuals, and 5 publications have been lent 
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to other libraries. We have borrowed 3 publications from other libraries. 
We are informed by the University of Toronto Library that, on an average, 
1 publication per day is borrowed from our stacks at the University. It is 
also recogni 2 ed that books are frequently consulted in the stack-room with- 
out being removed from it and no record is made of these nor of the books 
used in our reading room. 

The number of volumes added to those in dead storage in the basement 
of University College was 874. These are sets of publications which 
are also to be found at the University of Toronto Library, the files of which 
are at our disposal at any time. These publications are packed in boxes 
whose contents are listed thereon, and thus preserved in the best possible 
way under the limited circumstances. It is felt that the Institute may 
sometime in the future be in a position to enlarge the shelving space of the 
Library and include these publications in its library proper. It is expected 
that many requests 'will come, as one already has, from scientific libraries 
in other countries where losses have been great owing to promiscuous 
bombing for any sets we are able to provide which will be of value in 
rebuilding their libraries. _ Many of these sets could be placed to advan- 
tage this way if the Institute sees fit to dispose of them when the time 
comes. 

^ It has also been recommended to the Council by the Library Com- 
mittee that the books in dead storage might be available to branches of the 
Institute m Ontario if such should be established at any time, ownership 
remaining with the central body or Council of the Institute. 

We are continuing to dispose of various nunibers of duplicate unwanted 
material. We have made a donation to the Academy of Science of St. Louis 
of 85 publications or sets of publications weighing approximately 200 lbs. 
This work required quite a lot of time as each requested publication had 
to be selected from our stacks of unwanted publications. In return for 
these, we had the privilege of requesting any of the duplicate material of 
the Academy of Science of St. Louis, a list of which was sent to us. As a 
result we were able to secure 9 publications, or sets of publications to help 
complete our files. 

The Library of the Royal Canadian Institute is composed of 32 136 
volumes, housed in three different buildings. They are divided as f ollo’ws : 

18,975 volumes at the University of Toronto Library. 

10,877 volumes in dead storage in the basement of University 
College. 

2.284 volumes at 198 College Street. 

E. HORNE CRAIGIE, 

Honorary Librarian. 
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Membership. 

(1) Ordinary members are entited to all privileges of 
membership, the annual fee being five dollars. Applications 
for ordinary membership are passed upon at the regular 
meetings of the Institute, 

(2) Associate members are ladies who do not desire full 
membership. They are admitted in the same way as ordinary 
members, the annual fee being two dollars and fifty cents. 

(3) Life members are elected in the same way as Ordin- 
ary members, the Life membership fee being one hundred 
dollars. 

For further information relating to membership or to 
the activities of the Institute, address letter to 

THE SECKETARY, 

The Royal Canadian Institute, " 
198 College Street, 

Toronto, Canada. 
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The Saturday Evening Lectures 

One of the objects of the Royal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of eyery member of 
the community, it is necessary to create an intelligent public who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their own field. The purpose is to interpret scientific research 
for the public. 
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^^Canadian Frontlers^^ 


L. JOSLYN ROGEES, B.A.Sc., M.A. 

President of the Royal Canadian Institute, 


November 1st, 1941. 

John Keats concludes his immortal sonnet dedicated to the pulsing 
spirit of discovery, thus : 

“Then felt I like some watcher of the skies 
When a new planet swims into his ken, 

Or like stout Cortez, when with eagle eyes. 

He stared at the Pacific, and all his men 
Looked at each other with a wild surmise, 

Silent .... upon a peak .... in Darien.” 

Keats was an overwhelmingly great poet. Like every great poet, he 
was a visionary. And visionary that he was, Keats, standing on the thres- 
hold of the scientific age, saw the scientist and the explorer as one. 

One may charge that the scientist does not suffer the physical discom- 
forts or privation of the explorer. But the storm of opprobrium which 
broke around Darwin when he first published the “Origin of Species,” must 
have been far more difficult to bear than the physical discomfort attendant 
to his trip around the world on the Beagle. 

Times have changed. Today the scientist truly is monarch of all he 
surveys. His opinion is sought, his views respected. And yet one ele- 
ment, viz., rapidity of intercommunication, which has brought the almost 
frightening changes in the world today, is absent from the scientific world 
as we know it now. 

The world of science has never been charted or mapped. Its frontiers 
are technological, bewildering in shape and substance, complex, difficult of 
comprehension. Intercommunication is difficult. Technicians who have 
every last detail of their own province of knowledge at their beck and call 
are in many cases woefully ignorant of what lies “over the horizon, and 
beyond the wave.” 

Borders between the multitudinous branches of science will ultimately 
be broken down, and a new and abundant life spring into being. Canada 
will share gloriously in its creation. The scientist bums with the spirit 
of the alchemist. He transmutes dull ore and brown soil into glittering 
gold and copious fields of grain. Canada, rich in God’s manifold gifts of 
forest and field, will surely in the fulness of time become a nation mighty, 
rich and respected. 


19 



First and foremost, the scientist must preach a proper husbanding of 
our natural resources. His goal is maximum return from our natural 
resources. Scientists must plan with the precision and drive of a well- 
drilled team to reach that goal. They must base their oifensive on that 
solid foundation of fact which eliminates error, and permits the delicate 
balance of nature to continue undisrupted. 

This correlation of science to life is on its way. Science is certainly 
without value if it does not help us human beings. For your perusal, 
therefore, I close with the cryptic .seven-point scientific Charter promul- 
gated by the British Association for the Advancement of Science after its 
conference in September last. 

This epochal Scientific Charter reads: 

1. Liberty to learn, the opportunity to teach and the power to under- 
stand are necessary for the extension of knowledge, and we, as men of 
science, maintain that they cannot be sacrificed without degradation to 
human life. 


2. Communities depend for their existence, their survival and 
advancement, on knowledge of themselves and of the properties of things 
in the world around them. 


I classes of society have contributed to the know- 

ledge of utilisation of natural resources, and to the understanding of the 
influence they exercise on human development 


of science requires independence combined with co- 
hSnHy structure is influenced by the progressive needs of 


science are among the trustees of each generation’s inher- 
ce of natural knowledge. They are bound, therefore to foster and 
increase that- heritage by faithful guardianship and service’ to high ideals. 

6. All groups of scientific workers are united in the fellowship of the 

Commonwealth of Science, which has the world for its province Ld the 
discovery of truth as its highest aim. province and tfle 

7. The pursuit of scientific inquiry demands complete intellectual 

wtr international exchange of knowledge; and it can 

flourish only through the unfettered development of civilised life. 
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^^Destruction and Reconstruction in Britain^^ 

ERIC R. ARTHUR, M.A., B.Arch.Uiv. 

Profeaaor of ArcMteciural Desicfn, Universitif of Toronto. 

November 8th, 1941. 

When the spacious firmament on high opened, and death and destruc- 
tion poured upon the green and pleasant land of England, a new era, a new 
and shining era in England’s long history dawned. The vortex of war, it is 
true, has claimed much that is rare and old, and much valued for high 
reasons of sentiment and history, but it has claimed much that is sordid 
and ugly, inconvenient and inefficient. So from the ashes of the old, a new 
and shining England will rise. 

The evolution of history has hitherto prevented any drastic house- 
cleaning. For 200 years a few troubled men stood by and watched pleas- 
ant villages engulfed by a seemingly unappeasable urban monstrosity — 
the industrial city. Black smoke and hard cobblestones was the apparent 
heritage of the fresh English countryside, and nought could be done to 
stem the tide. But today, when the smoke of battle clears, England will 
roll up her sleeves and build a new England to replace the old. 

Powerful commissions and committees are already pondering the 
problem. Coventry has, under a hail of bombs, built 2,500 houses since 
the war began. Legislation now enacted provides for the purchase of 
land by competent public authority, so that it may be used in the common 
weal. 

Six permanent model towns built to the specifications and ideals of 
architects now grace the English countryside, and another 44 are nearing 
completion ; and thus men and women engaged in industry can live in quiet 
rural surroundings within walking distance of their work. 

But what of those moving and beautiful buildings wrought by a 
romantic past? Well, new times demand new things. No one will ever 
write a better mozartean sonata than Mozart. And no one will ever build 
a better English Rennaissance Church than Sir Christopher Wren or Inigo 
Jones. To tread in the steps of the master is a pale and profitless pastime, 
intellectually and artistically speaking. 

For today a new concept of beauty, keyed to the machine, which is 
functional and smooth and swift and sweeping, has been evolved. Beauty, 
we believe, should be inherent in design. No longer is it necessary to gild 
the lily. But, withal, modem design is not designedly cold and harsh, a 
thing of steel and iron. Frank Lloyd Wright, leader of the romantic 
school of modem architects, designs his buildings to follow the natural 
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contours of the site on which they repose, and often makes use of materials 
lound on the spot, like wood from the trees, and stones from the ground or 
nearby rivers. 


So, when the rebuilding of London gets under way, the old must give 
way 0 e new. And still the old, speaking in soft accents of an antique 
day, vnll not be altogether silenced, for stately buildings like St. Paul’s 
still intact, and many of those which have been partially destroyed 
my be tastefully incorporated in a blending of the new and the old which 
will cast a historic aura over the new structure. 

of thT^nW^t architects will have the solid support 

ot I new Britain ^ reconstruction 


Science and Reconstruction in China 
and Eastern Tibet" 

R. GORDON AGNEW, D.D.S., Ph.D., L D S 

November 15th, 1941. 

the admiration the capacity of 
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faced dangers of aerial bombardment, swollen unbridged rivers and 
mountain passes to reach the interior. Here, under unbelievably hard 
conditions, and in full accord with Generalissimo Chaing’s urgent plea that 
higher education and training must go on, schools have reopened. One 
great university in the North-West holds lectures and laboratory classes 
in caves dug out of the mountain side. All over free China underfed boys 
and girls and young men and women are proceeding with their training 
until they are able to offer their services to their country in the capacities 
for which they are fitted. 

Scientific work goes on with enthusiasm and efficiency as engineers 
build highways such as the Burma Road over seemingly impossible areas. 
Scientists penetrate right to the heart of eastern Tibet seeking mineral 
wealth for the nation, seeking food for hungry people, improving methods 
of agriculture, dairying, mining, etc. Teachers work into hitherto remote 
areas establishing schools for the young and offering adult training for 
the older people. University laboratories work day and night over prob- 
lems of medicine and all the branches of health work in chemistry, physics, 
biology, engineering. 

Far-sighted statesmen, economists, and religious workers, seek to 
lead the people into wider concepts of democracy and internationalism. 
They build upon the sound foundation of the traditionally democratic 
ideals of the Chinese people and are endeavouring to focus all of the surg- 
ing life and shrewd thinking and the passionate activity of the people along 
such paths as will lead to a new and firm democracy, not only for China 
but for all freedom-loving peoples. 


"A Naturalist in the South Seas^^ 

K. P. SCHMIDT, A.B. 

Chief Curator of Zoologij at the Field Museum of Natural History^ Chicago. 


November 22nd, 1941. 

The Field Museum Expedition to the South Seas sailed in the private 
yacht Illyria of Cornelius Crane, patron of the expedition and scion of a 
trustee of the museum. Its objective was to visit little known archipelagos 
and rarely visited islands, to accumulate collections from little known 
regions. 

First stop in the long itinerary from Boston to Borneo was historic 
Haiti, in the West Indies. Deep in the dank dungeons of the gloomy fort- 
ress of the negro Emperor Christophe, members of the expedition found 
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a handsome bell-voiced frog, which, unlike the frogs of the north lays its 
eggs on land. The young undergo development in the egg without passing 
through the tadpole stage and hatch out as young froglets fuUy equipped to 
pursue the normal duties of life. Oddly enough, the tail is transforined 
into a breathing organ in the egg — an astonishing modification which 
almost makes us catch our own breath with wonder. 

The expedition next visited the biological station on Barro Colorado 
Island in the Canal Zone, there to wander in the gloomy tropical forests 
and spot animals sporting the prehensile or grasping tail which is the hall- 
mark of the tropical forest. The sloth there found is surely the queerest 
of the queer. Born in a tree, growing up in a tree, feeding and dying in 
the crotch of a tree, and perhaps never coming to earth in all his born days, 
he, like the stone that does not roll, can be said to accumulate moss, for 
algae flourish in his hair; and again, like a fixed rug, moths inhabit his 
fur; when you shake him or beat him the moths fly out. Though there are 
many bright-coloured birds in these tropical forests, there are many dull- 
coloured birds as well. 

Next stop was the Galapagos Islands. Galapago is a Spanish word 
meaning giant tortoise. When Darwin visited the islands a century ago, 
tortoises occurred in countless thousands on all the islands. Today they 
have been decimated, and are now extinct on some islands, scarce on 
others, and not really abundant on any of the islands, 

A 3000 mile sail across the Paciflc brought the expedition to the Mar- 
quesas Islands in the South Pacific. These are the islands described a 
century ago in Melville’s “Typee,” and visited in the eighties by Robert 
Louis Stevenson. It is thought there were 50,000 people living on the 
islands in Melville’s time. Now the Marquesan race has declined to about 
5,000. 

The Society Islands, largest of which is Tahiti, were next visited. 
The near-by island of Moorea, with its lofty volcanic peaks, is one of the 
most beautiful spots in the entire world. 

After crossing Polynesia, the Field Museum expedition entered the 
Melanesian island groups — ^the Fijis, New Hebrides, and Solomon Islands. 
The native Melanesians are strange people, difficult to deal with, and, in 
the New Hebrides, remain essentially uncivilized. 

The expedition concluded with a visit to New Guinea, second largest 
island in the world, the western half and the interior of which is mostly 
unexplored. The expedition was able to reach a spot 400 miles from the 
sea on the Sepik River. There headhunters were encountered, and human 
skulls were the first articles offered as trade. It was a spot visited by 
white men only once before. There everything was different and the 
hands of the clock had been set back 100 years. 
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^^Wbat Use the Engineer Makes of Geology^^ 

H. RIBS, A.M., Ph.D. 

Professor of Bconomic Geology, Cornell University, Ithaca, T.F. 

November 29th, 1941. 

Many people have for years regarded geology as a pure or descriptive 
science. Indeed some think of geology as nothing more than a study of 
fossils. And yet, in all its manifold applications, geology is becoming of 
greater practical down-to-earth use, day by day. 

The reason for this is that the geology is there, and you can’t change 
the geology. You have to master it, or humour it, or beat it at its own 
game. But you can’t ignore it. You just can’t. Because if you do, the 
bill will come in later. 

The civil engineer will find some knowledge of basic geology a useful 
tool. He need not be an expert geologist, but he should have sufiScient 
knowledge of geology to call for help when he runs up against a complicated 
case that calls for the attention of an expert geologist. In one case, many 
thousands of dollars were spent on a flood control dam, before they found 
the geology was all wrong, and they were forced to abandon the project. 
If a proper geological examination had been made, it probably never would 
have been started. 

Then there was the case of the St. Francis Dam, in California. Height: 
200 feet. Length: 750 feet. Five hundred foot wing wall along one side. 
A handsome looking dam. What was the matter with it? Well, the geol- 
ogy. On the farther side of the valley was a mica schist. On the near side 
was a conglomerate with a crushing strength of only 520 lbs. per square 
inch, pieces of which slaked in water. Those two rocks met under the 
dam. They were separated by a fault, and there was a mass of soft rock 
or gouge perhaps three or four feet thick along the fault line. One night, 
when the dam was completed, and nearly filled with water, it failed. A 
stream of water 120 feet deep rushed from the dam, moving at first at an 
estimated 18 miles per hour down to the sea. One “small” block of con- 
crete weighing 10,000 tons was carried down the valley by the flood. 

The catastrophe caused several million dollars damage. No geological 
examination had been made before the dam was constructed. The topog- 
raphy was all right. The geology was all wrong. And somebody had to 
pay the bill in that case. 

Today engineers have pretty well learned their lesson, particularly on 
the larger projects. The foundations of such monumental works as Grand 
Coulee Dam and Boulder Dam are adequately geologized before the work 
proceeds. But if the engineer becomes incautious, or rash, even for a 
moment, he may find destruction, chaos and ruin visited upon his handi- 
work. 
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^The Peoples of Canada^^ 

WATSON KIRKCONNBLL, M.A., Ph.D. 
l^TofessoT of IXcMaster University, Hamilton. Author of '^Canadians AIL’ 

December 6th, 1941. 

Two illusions commonly flourish in Canada. One is that Canada is a 
great geographical unity, the other that as a nation she is predominately 
British in origin. 

Canada is really four reservoirs of settlement, projecting northward 
from the United States, and joined by long narrow pipe-lines labelled 
C.P.E,. and C.N.E.; for the ‘Maritimes, the St. Lawrence system, the 
Prairies, and the B. C. Coast, are peninsulas of settlement separated by 
rock and wilderness, largely uninhabited and uninhabitable. 

Again, in respect to population, Canada is not a unity, and not Anglo- 
Saxon. 

The oldest group in Canada consists of 3,500,000 Canadians whose 
origin is French. Most of our French population has been here from ten 
to twelve generations. 

The second great group is the Anglo-Saxons, who number 5,500,000. 
Settlement by this group has come about for the most part in the last 100 
years. The vast majority of this group are Canadian-born, though rarely 
of more than the third or fourth generation. 

The third great group is that stemming from other great European 
stocks than those of the British Isles and France. These total today 
approximately 2,500,000. 

So today, the French-Canadian group and what one might call the 
European group, added together, outnumber, and have outnumbered since 
1938, the Canadians whose origins are in the British Isles. 

A break-down of the European group shows we have today approxi- 
mately 600,000 Canadians whose ancestors were German, over 300,000 of 
Ukrainian origin, about 250,000 Scandinavians, 170,000 Canadians of 
Jewish origin, 160,000 Netherlanders, 150,000 Poles, 110,000 Italians, 

60.000 Russians, 50,000 Finns, 50,000 Magyars, 40,000 Czechs and Slovaks, 

30.000 Rumanians, 30,000 Belgians, 10,000 Greeks— and the list might be 
extended in diminishing order to a score of other groups. 

The whole is not static. TiU 1840, Canadians of French origin were in 
the majority. By the time of Confederation, Anglo-Saxons totalled more 
than 60%. Today, in 1941, Anglo-Saxon Canadians have dropped to 48%, 
the French are stabilized at 30 % , and the others total almost 22 % . 
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It is estimated that owing to a differential in the birth rate, if present 
trends continue, the French of Canada will by 1871 outnumber the Anglo- 
Saxons. The Dionne quintuplets, are harbingers of a new time. And yet 
Canadians of French origin are not unduly prolific. Rather, as figures 
show, the Anglo-Saxon population is not maintaining a survival birth rate. 

Owing to political and economic problems of an international character, 
it is unlikely that, following the defeat of Hitler, there will be a large influx 
of population from the British Isles. Our diversity of national stock will 
therefore likely be permanent. Yet much enrichment of individual and 
national life can spring from diverse cultures in a single state. Says Lord 
Acton : “A state which is incompetent to satisfy different races, condemns 
itself. A state which labours to neutralize, to absorb, or to expel them, 
destroys its vitality. A state which does not include them is destitute of 
the chief basis of self-government.” 

It is true that in a vast number of cases our newer citizens have come 
to us from the peasant classes of central and eastern Europe. They were 
dealt, so to speak, from the bottom of the national deck. But in the rela- 
tively free opportunities of the New World the second generation and, 
still more, the third, have full control of the quality and capacity which 
may have lain latent throughout the long, unprivileged generations. 

One year in the University of Manitoba, among the twelve students 
who stood highest in the freshman year, ten were of the New Canadian 
group, although that group represented less than half of the student body. 
At McMaster University, we have six open scholarships in mathematics, 
modern languages, English, etc. This year two of the six were won by 
Anglo-Saxons, one by a Czech, one by a German, one by a French Canadian, 
the sixth by an Italian ; four of the six, here in Old Ontario, thus going to 
the newer groups among us. 

These groups come to this country of ours, this land of free historic 
liberty, with dreams of a future, and a fuller life. Their children and 
their children’s children will vindicate the reality of this Canadianism. 

These groups are vitally aware, from close personal experience, just 
what it will mean if Hitler runs rampant over the earth. They are unani- 
mous with us that it must be stamped out. 
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^‘^The Chemical Descent of Man^^ 

ROBERT R. WILUAMS, M.S., Sc.D. 

Chemical Dicccfoc^ Bell Telephone ZiahoYatoriee^ N ac Vorlc. 


December 13th, 1941. 

The skeletal resemblances between man and the primates is most 
striking’. But ■when one turns to chemical e’vidence of e'volutionary rela- 
tionships, he finds them more con'vincing because the correspondences 
often extend to minutest detail, amounting to identity, with respect to a 
thousand particulars. Moreover, it relates man to the lowly lichen which 
grows on the stones in his garden, and to which he presents no resem- 
blance in form. 

Many of the most striking chemical comparisons among animals per- 
tain to endocrinology. The glands of internal secretion elaborate definite 
chemical substances called hormones. These substances, carried through 
the blood stream, excite physiological function at some distant and appro- 
priate point.' The chemical structure and precise identity of many are still 
unknown though their existence and function is generally accepted. 

The first of the hormones to be isolated was adrenalin, in 1897. Car- 
ried through the bloodstream of dog or man, it causes the hair to rise, 
increases blood pressure, strengthens and hastens the heart beat, constricts 
the blood vessels, and increases the sugar content of the blood. The 
animal is thus prepared for the contest which its emotion presages. 'Who 
can doubt that the more elemental emotions of man, mice and dogs, are 
derived from their common chemical inheritance and common experiences 
of evolutionary history? 

This similarity of chemical control in mice, men and dogs, may be 
extended to many minute and particular points of physiology. The 
general results are the same, viz., to confirm the evolutionary aspect of 
man’s history. 

That man is chemically akin to the lower animals has long been known. 
However, owing to developments in the field of vitamins in recent years, 
we now have chemical evidence of the kinship of man to the plants, includ- 
ing the lowly yeasts, moulds and bacteria. The plants make the vitamins 
for their own use in their metabolic processes in ways which are very 
similar to those employed by animals. We have thus inherited from the 
plants the need for these complex and intricate chemical mechanisms, 
even though we have not inherited the ability to produce them for our- 
selves. These mechanisms are not only highly intricate but also highly 
specific. It is a marvel_ indeed to find that of all the thousands of sub- 
s't^ces which li'ving things might have employed for such purposes the 
selections which have been made by all forms of life are identical. Man’s 
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genealogy is thus traced back to the simpler cells of the types which must 
have existed millions of years before man’s advent. The enduring quality 
of natural law is thus strongly emphasized. Nature appears always to 
have proceeded by adaptation of her earliest concepts rather than by new 
and revolutionary ideas. 

But evolution plays a dual role. It is the mother of the human spirit. 
Her fingers shape not only the form of man’s body, but also his mental 
acts, his economic laws, and his social institutions. 

Granting that premise, we should have sense enough to be patient and 
no longer believe that we can revise human nature at a bound. The 
competitive contest for survival has been in progress for eons. It has 
served to eradicate inferior mechanisms which would otherwise contam- 
inate our heredity. It is biologically absurd to suppose that competition or 
equivalent selective process can now be eliminated without certain retro- 
gression of the human race. 

That does not mean Nature refuses to sanction sentiment, aesthetic 
appreciation and spiritual values. She does sanction them for their sur- 
vival value, otherwise they would not exist on top of the evolutionary 
scale. Mother love, and family, pack, herd, shoal, and hive loyalties, live 
in hundreds of Nature’s humbler creatures. 

Nature is a fickle mistress. Yet she is not unfathomable. Indeed, 
the study of biology as a foundation for statescraft, philosophy and relig- 
ion, and, especially, social science, is much to be commended. 


^Tdcts and Failades About Man^^ 

H. A. CATJES, M.B. 

Associate Professor of ATvatomy, University of Toronto, 

December 20th, 1941. 

The present is but the fleeting transitory moment, gone even as we 
think of it. The future is on the lap of the gods; no one may know it. 
The past, and the past alone, is of prime importance ; it has determined our 
existence and makes us what we are. 

At the starting point of any inquiry into the past lies the problem of 
the origin of life itself. No man can speak with authority on that point. 
Idle speculation is beside the point in the present narrative. 

The next question is, how does life present itself under such a variety 
of forms ? The ancient philosophers believed life sprang into spontaneous 
existence. Eight through the middle ages all sorts of experiments were 
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performed to demonstrate this spontaneous origin of life, all based on mis- 
conception of natural laws hidden in the abyss of the future. 

Toward the close of the 18th century, Lamarck, a French naturalist, 
propounded the proposition that animals came to vary as a result of func- 
tional demands and environmental requirements. The giraffe developed a 
long neck over the centuries by intensive effort to reach the succulent 
leaves at the top of the tree, etc. Experimental science does not bear out 
this theory. 

The achievement of Darwin was to formulate a working hypothesis to 
explain variation. It has been modified since he propounded it. Its 
essence, however, like the atomic theory, is here to stay. Increasing 
knowledge serves but to support and strengthen it. 

. It is a well known fact that there is an inherent tendency of forms to 
vary. The word inherent lays emphasis on inheritance rather than 
environment. In that way it clashes with the Lamarckian theory. 

These variations may occur in almost any direction, not always useful. 
Only those that in a given environment contribute to the survival value of 
the animal possessing them, tend to survive. That accounts at least in 
some measure, for the varieties of forms of life. 

The next question is, what of the relationships that exist among vari- 
ous forms of life? The science of Taxonomy undertakes to classify and 
give names, and the tools this science employs are of course the structural 
affinities and structural differences to be observed amonjg groups of 
animals. 

It is a mistake to assume that the higher forms of life will necessarily 
have a more complex structure in all their parts, ipso facto^ than the lower. 
A study of skulls from fishes, through reptiles to mammals, shows consid- 
erable simplification. 

Life, it seems, began in the water. The human body consists today 
of 85% water, carried around in a waterproof envelope— the skin. It is 
surmised that the first animals left the water because the water disap- 
peared, and certain types managed to survive on land. Thus rose the Age 
of the Reptiles. These horrifying monsters, many of which may be seen 
at the Royal Ontario Museum, went in for excessive specialization, and 
when a cataclysmic change of environment occurred, are presumed to have 
been wiped out. The mammals of the period avoided the excessive 
sx>ecialization and managed to survive. 

There are several orders of mammals existent today. The duck-billed 
platypus is a mammal, as is the wallaby, the kangaroo, and the ant-eater, 
^e most important order for us is the Primates, for man is a Primate, as 
IS the lemur, the Or^g-Utan, etc. The nearest ordinal relatives among the 
mammals to the Primates are the Insectivora. A tree shrew (Insectivore) 
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and a lemur (Primate) are very much alike. The lemur and tree shrew 
represent types nearer the basal stock than man and the anthropoids. That 
fact abolishes the bugaboo of the “missing link.” As Darwin himself 
declared, there is no necessity or prospect of finding a form of animal 
ideally intermediate between modem man and one of the modern apes; 
the progenitor of both is a form considerably more primitive than either. 

One of the most striking characteristics of the Primates is the short- 
ening of the facial region, accompanied by restriction of the nasal cavity 
(inhibiting the sense of smell) , and migration of the eyes toward the front 
of the head (providing stereoscopic vision). It accompanies increase in 
the size of the skull to provide for a bigger brain. 

The primate limb is generalized and primitive, and not specialized as 
in the case of the horse. The primate foot is more specialized than the 
hand. In man the hand is very versatile and unspecialized and can thus 
perform a variety of functions, from playing the Paganini Concerto in I) 
with consummate skill, to fumbling with delicate inprecision for a latch key 
after a stormy evening. That freedom of the hand has been conferred 
upon man by his erect posture, a distinguishing characteristic which sets 
him apart by a nobility of stature denied other enterprises of nature. 

The glory of the Primate, however, is the development of the brain. 
The gorilla, weighing 500 pounds, has a brain weighing 500 grams. The 
human being, weighing 150 pounds, has a brain weighing 1500 grams — 
weight for weight, fifteen times that of the gorilla. 

The brain is, in the last analysis, not an organ primarily concerned 
with mental processes, i.e. intelligence. It is primarily concerned with 
receiving stimuli from all parts of its own body, and from the external 
environment. It may be that it is in the increasing complexity of patterns 
of response to internal and external stimuli that “intellect” emerges. 

Whatever is responsible for intelligence, it is not mere brain bulk. 
The brain of Anatole France weighed 10il7 grams. Any brain of less than 
1000 grams is regarded as scarcely human. Yet this was the brain of a 
literary genius. 

When we consider the fact that man is now able in some measure to 
control his own environment, and thus stabilize one factor which has in the 
past led to variation and quick change, the idea presents itself that possibly 
man has at last reached the apex of his structural variation and evolution, 
and is now prepared to embark, with all the panoply and idealism, turmoil 
and strife in his being, upon the social and economic conquest of those 
problems which strike at the very root of his being. Social evolution is 
on the way. 


31 



^^Rivers, Lakes and Fishing 

W. J. K. HARKNESS, M.A. 

DirectoT of the Ontario IP'isheries Roseurch luaboratory , University of Toronto, 


January 10th, 1942. 

We are all interested in stories about other parts of the world, of 
people, and their doings there. By the same token we are interested in 
the lives and surroundings of animals that live and have their being in a 
medium so different from ours. I am referring of course to the finny 
creatures of stream and lake. How do they live? What do they eat? 
What sort of life do they experience? 

, Their world is the water and in every body of water there is a commu- 
nity of plant and animal life, the members of which are in the closest possi- 
ble association. The members of this community, although practically 
independent of life outside of the body of water, are interdependent, for in 
that community the basic food is vegetation or plants, just as it is with 
land-living animals. 

The plants which are microscopic in size are present in countless mil- 
lions and are known collectively as plant plankton. They are green or 
brownish in colour and, like land-living plants, require sunshine, so 
although they float freely in the water they are nearly all found in the 
upper 30 feet where the sunshine is brightest. 

Swimming about freely in the water and feeding upon the plant plank- 
ton is a group of animals of which the individuals, although somewhat 
larger than the plants, include many that are microscopic in size. These 
animals are called collectively the animal plankton. Living and dying by 
countless millions the plant and animal plankters sink to the bottom of the 
lakes and there form rich pasturage on which flourish such benthic organ- 
isms as snails, clams, crayfish and the larvae and nymphs of many aquatic 
insects. 

The fish which belong to the aquatic community are dependent on the 
other members for their food. They obtain this food by taking it into 
their mouths with a considerable amount of water, shutting their mouths 
and forcing the water out between their gills. The food would be carried 
out with this water if it were not that the spaces between the gills are 
covered by the gill rakers which resemble the teeth of a comb. The food 
supply of the fish is controlled by the nature of these gill rakers,. 

Those fish like the minnows and lake herring with very fine gill rakers 
placed close together feed on the plankton and are called forage fish. The 
whitefish, sucker and sturgeon have coarser gill rakers, more widely spaced, 
and they feed on the benthos or bottom-living animals. Finally that group 
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of fish including the trout, pike, maskinonge, bass and pickerel, have either 
short stubby gill rakers or none at all, and so feed mostly upon other fish. 
This method of feeding is associated with their speed and strongly devel- 
oped bodies which make them the highly-sought game fish. 

We thus see that in this community there is a food chain extending 
from the tiny plant plankton to the carnivorous game fish. This food 
relation presents what is known as a pyi'amid of numbers, the numbers 
in each link of the chain becoming progressively smaller from the millions 
of plant plankton through animal plankton, benthic organism, forage fish, 
to the relatively few carnivorous fish. 

The life of the aquatic community is just as dependent upon the 
oxygen supply in the water as are land-living animals on oxygen supply of 
the air, and, just as on land,, any excess of carbon dioxide is detrimental. 
Oxygen is present in abundance in streams and in the upper layers of 
lakes where it is released by the plant plankton or taken in from the air at 
waterfalls, rapids and by wave action. The oxygen supply is not so regu- 
larly abundant in the deep water of the lakes from which it is partially 
blocked by temperature stratification. 

In midsummer the upper layers of water in a lake become warmed and 
light and will not mix with the large mass of cold heavy water in the 
bottom of the lake. During the winter when the surface of a lake is 
covered by ice there is no mixing of water under the ice. It is only in the 
spring and fall when the temperature of the water is the same from the 
top to the bottom that there is free mixing. As this is the period of 
equinoctial gales the surface is stirred up, much oxygen is taken in through 
wave action, and is carried into the deepest parts of the lakes. In the 
spring and fall it is said that the lakes take a deep breath. 

Many species of fish, like the basses, sunfish, and catfish, are warm- 
water fish and live in the shallow warm parts of the lakes all summer. 
The cisco or lake herring is a typical cold water fish. As the season pro- 
gresses from spring through summer and the surface water warms the 
ciscoes move in to the deeper cool water. In this movement the larger 
fish precede the medium and smallest fish by a period of two to four weeks. 
When they reach the deep cold water they cease feeding for a period of 
some three weeks after which they again feed normally. They remain in 
this deep water until the surface water cools in the autumn when they 
come into shallower water to spawn. 

These ciscoes can live in lakes which have quite a small volume of deep 
cold water but if the water becomes too warm, if the oxygen supply runs 
out, or if the carbon dioxide becomes too abundant, they are killed O'ut. 
The lake trout requires a much greater percentage of the water to be deep 
and cool for an adequate oxygen supply. It is for this reason that many 
lakes are not good lake trout lakes. 

The lake trout is one of the most important fish in Algonquin Park lakes. 
The investigation of these lakes has been greatly assisted by the whole- 


33 



hearted co-operation of the anglers who have responded so generously in 
supplying Creel Census information about their catches. 

^ It was found that the lake trout were very much like the cisco in their 
actions. In the spring they were taken in shallow water close to shore, 
but by millsummer the large lake trout could not be caught as they had 
gone into deep Water and were not feeding. However, later in the summer 
these large lake trout in the deep water began to feed and could again be 
caught. The medium-sized lake trout, following the same pattern, disap- 
peared from the shallow water after the large trout and began to feed in 
the deep water after the large trout had been feeding. 

1 It was found that both the trout and the bass grew faster in some 
lakes than in other lakes. The rapid growth of lake trout was associated 
^th the presence of the cisco, which served as food for the lake trout. 
It was also learned that some lakes had a large number of small and 
medium-sized fish, whereas other lakes contained a small population of 


In:^rmation of this kind comes to- light as the result of continuous 
and investigation which is being carried on by many workers. 

drawing up plans for the maintenance of 
our fishery resources at peak production. It is the purpose of fisheries 

productive fisheries in the water areas of the Province. 
Important as this work is in peace time, it becomes even more essential in 
war time when the water areas of our Province should be as productive 
of useful crops as our land areas. ^ 


"Production and Testins of Mechanized Transport 

R. J. RENWICK, B.A. Sc. 

Engineer, Ford Motor Company of Canada. 


^ Mechanized transport is the movement of men and material bv mech- 
anical means for military purposes; in contradistinction to the movement 
of supplies by animal power which has prevailed in the past. 

4.V source of automotive material in the EmniT-p -friv 

the Empire. Military vehicles are truly tools of war f ^ 
dealing telHng blows against the enemy ’ ° 

mechanized transport 

into Its own. It has revolutionized military strategy and tactics. 
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This mechanization is the result of serious thought and planning. The 
symbol of war today is not the sword, but the slide rule. Victory is largely 
dependent upon the balance of mechanization between ourselves and the 
Axis powers. Industrial production from this continent will eventually 
provide the mechanical superiority which, with British courage and deter- 
mination, will sweep our enemies oif the earth. 

In Napoleonic days, per capita weight of an army was probably less 
than 500 lbs. per man. The gross weight of a Canadian Army Corps of 
two divisions is approximately 60,000 tons, including men, equipment, 
vehicles, guns, ammunition, food, fuel, and other essentials. Thus the 
aggregate weight of a soldier has increased fourfold in the past century. 

A mechanized army is mobile, manoeuverable and swift to strike, as 
was ably demonstrated by our recent successes in Libya, but the task of 
mechanizing an army is prodigious. A fully equipped unit will have one 
mechanized unit for every four or five men. Canada has produced vehicles 
which have proved their worth in actual performance in Australia, India, 
New Zealand, Malaya and Libya. Reports of their work under battle con- 
ditions have been most commendatory. 

Three times as tough as a commercial truck ! That is the engineer’s 
yardstick for these military vehicles. Short wheel-base, large wheels, 
excellent articulation, must be built into army trucks and vehicles. These 
vehicles, snubnosed, angular, dull, flat-coloured, are built to exacting 
British Army standards, and designed for rugged service rather than 
annual sales appeal. Practically all are four-wheel drive, and the front 
wheels must be capable of being steered either to the left or to the right, 
which necessitates the use of universal joints of the constant velocity type 
in the front axle drive shafts. 

As far back as 1936 the automotive industry of Canada had been 
working on the problem of supplying military vehicles in time of war. 
Thus in a relatively short time after the outbreak of hostilities, the indus- 
try was ready to step forward and work for victory. In a Canadian Army 
Corps, approximately 15,000 units of various types of wheeled and tracked 
vehicles will be required. At the present rate of output, an army corps 
can be equipped in forty days. 

The industry is today producing no fewer than ninety tjqies of mech- 
anized transports on twelve different chassis. There are universal carriers, 
wireless and personnel trucks, load carriers, ambulances, field workshops, 
staff cars, folding boat equipment, refuelling tenders, pole derricks, engin- 
eers’ lorries, twelve varieties of field workshops, three styles of wireless 
trucks, and at least three fire trucks or aircraft crash tenders, all with a 
specific function and a needful purpose. 

Canada is straining every sinew to turn out the tools for victory. 
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War’s Third Di mension — Morale^’’ 

J. D. KETCHUM, M.A. 

Assistant Professor in Psycholoffy, University of Toronto. 


January 24th, 1942. 

Modern war is three-dimensional. It is fought in the military, econ- 
omic and psychological spheres. The latter has become of increasing 
importance with the spread of war to include the whole civilian population. 

The essential elements in morale are, first, a goal, and secondly, cour- 
se in pursuit of the goal. We have a great common goal in this war; so 
1 our morale fails it will be because of lack of courage. Courage, how- 
ever, is not an individual thing, but almost entirely social ; it is part of the 
larger and prouder self which appears when we identify ourselves with 
others, with our family, our regiment, our nation. Those elements in 
Canada whose morale is open to criticism are precisely the ones who have 
not been encouraged and aided to identify themselves fully with the 
country. 


There has been much criticism of Canadian morale in general chiefly 
because of mistaken comparisons with the attitudes of 1914. Attempts to 
^ouse an intense emotional participation have had very little success and 
fail to take into account the fundamental social changes which ’have 
occurred since 1914. Some of the most important of these are as follows: 


(1) We are better educated. The average Canadian has three years 
more schooling than he had in 1914. He is more critical. 

influence is far greater, and it is difiicult for us to 
get more stirred up about the war than those across the border. 

(3) Twenty-five years of high pressure advertising has left us rela- 
tively immune to propaganda, as compared with 1914. 

national w® weakened, especially in inter- 

national relations. We no longer get morally indignant over Hitler’s 
aggressions and misdeeds. Jimers 


(5) War as such has become more than ever morallv renuffnant 
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(7) The decay of community life and the substitution of the institu- 
tionalized contacts of the large city have removed the very basis of tradi- 
tional morale. Warlike spirit no longer spreads contagiously from person 
to person; each tends to mind his own business. In the modern world 
leadership is left to the functionaries appointed for the purpose, so that 
there has been a great decline in individual initiative. Our motto is “Let 
George do it.” 

We should not expect in Canada a recrudescence of the emotional 
upsurge which marked 1914. That w'as a “virginal morale," and it has 
been lacking in almost all warring countries this time. A more mature 
type of morale is, however, steadily forming in Canada, aided by the fol- 
lowing factors : 

(1) An increasingly clear perception of the hard facts of the situation. 

(2) The re-birth of the .community as a result of growing war restric- 
tions and hardships. 

(3) The fact that more and more people are actually participating in 
the war in some way. When that occurs their thoughts and feelings 
soon fall into line. Our efforts should be, therefore, to give every indi- 
vidual something meaningful to do for the war every day; his morale 
will then take care of itself. 
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^Tirst Aid in War Time Emergencies^^ 

J. HAROLD COUCH, M.A., M.B., F.R.C.S. 

Senior Demonstrator in Surgery^ University of Toronto, 

January 31st, 1942. 

In first aid, as in any other emergency, the psychological attitude of 
the people concerned can spell the difference between success and failure. 
Like the Levite of old, one’s first reaction, when confronted by an injured 
person, is to pass on the other side. 

The attitude of the Good Samaritan is decidedly more commendable 
and refreshing. He offered aid, whatever he was able to do. He bound 
the man’s wounds, pouring in oil and wine, and dressed them. He then 
arranged for transportation, taking him on his ass to the nearest village, 
where he arranged for hospitalization, paying the hotel bill so as to 
allay anxiety. All that was done is good first aid practice, but while pour- 
ing in oil and wine one must be careful not to include lockjaw and gas gan- 
grene bacteria, which are commonly found in road dust. 

The first and ever-present condition in any accident of any sort, is 
shock — ^which is not to be interpreted as meaning fear, anxiety, fright, 
worry, etc., but a definite surgical condition which can be at times so 
serious that people die of it. It is produced by pain, damage to tissue, 
exposure to cold, fatigue or anaesthetic. 

The patient in shock presents a definite picture which varies all the 
way from slight transient nausea and tremor to complete collapse and 
death. When one sees a man who has been hurt, and says “that man looks 
bad” one is describing a man suffering from shock. 

The patient in shock has hands and face somewhat blue in colour, with 
cold perspiration standing out on the forehead and lips. The pulse is 
rapid, the blood pressure low, the temperature below normal. All bodily 
processes are depressed and must be supported. 

Treatment of shock is a matter of common sense. First, look to the 
comfort of the patient. Do not handle the patient in shock unnecessarily, 
keep him comfortable in every way possible, give him a cigarette if he 
wants it, keep him recumbent, and so on. 

Second, maintain warmth. Cover the patient to protect him against 
cold. In fall or winter, cover .him underneath as well. Supply extraneous 
warmth by hot water bottles or hot bricks, being careful not to place these 
next to the skin as the patient in shock is easily burned. 
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Third, administer fluid. The best fluid is hot tea or hot coffee. Each 
contains caffeine, which is a stimulant, is hot, and should contain sugar, 
which provides badly needed energy food at a time when the vital processes 
are depressed. 

Pin a note on the patient telling what has been done, if he is able to 
be sent to a hospital. 

Treat wounds so as to prevent the entry of bacteria. Cover them 
immediately with a surgically sterile dressing if available. A good make- 
shift dressing is the inside of a clean linen handkerchief, or the inside 
pages of a new book, torn out and placed right over the wound. It is not 
advisable to change dressings frequently, as this only facilitates the entry 
of bacteria. 

Wounds are often accompanied by haemorrhage. A small haemorrhage 
is one which does not endanger the life of the patient. In such a case, 
treat the wound and ignore the haemorrhage. 

A large haemorrhage may be a very serious matter. Internal haemor- 
rhage is sometimes difficult to diagnose. Such a patient presents the 
appearance of a person losing blood. The face is white, rather than blue 
or gray as in the shocked patient. There may be cold perspiration on the 
forehead and lips, and the pulse may be rapid, as in the shocked patient. 
But there is this difference. Loss of blood causes the victim to feel he is 
smothering. He feels he is not getting enough oxygen. He wants the 
windows opened, etc. The oxygen is present, but there is not enough blood 
to carry it to his head. 

Persons suffering from fracture, should be treated for shock, have 
their fracture splinted, and be transported with a minimum of handling to 
a hospital. Often a truck is more effective as an ambulance than a motor 
car. 


First aid for the drowning sometimes involves artificial respiration. 
A valuable consideration when effecting the rescue is the safety of the 
rescuer. Often a less spectacular but more cool-headed rescue is to be 
advised than plunging head on into the water in a “do or die” attempt 
to save a life. 
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^^Developing the Athabaska Oil Sands ^ 

MAX W. BAI.L, E.M., LL.B., LI.-M., F.G.S.A. 

Abasand Oils Lhiiitedj, Edmonton^ Alborta. 


February 7th, 1942. 

The “tar sands” of the Athabaska region in northern Alberta contain 
at least 109 billion barrels of oil, according to estimates by the Dominion 
Mines Branch, which is more than the proved reserves of all the other 
known oil fields of the world. 

The sands are an ancient delta or estuary deposit washed into a shal- 
low sea millions of years ago and later buried beneath hundreds of feet of 
sediments washed into the sea and in time consolidated into sandstones and 
shales. At some time and in some manner about which there is much 
doubt, the sand of the deposit became saturated with heavy, tarry oil. 
More recently the Athabaska Eiver and some of its tributaries have cut 
valleys through the overlying rock and through the oil sands themselves, 
and left benches or terraces of the oil sands, some of them of large extent, 
along the valley walls. 

Many of the terraces can be mined by open-pit methods, first stripping 
off some clay and gravel overburden, and the billion or more barrels of oil 
they contain is of immediate economic importance. The remainder of the 
huge deposit would have to be won by underground mining, at a cost too 
great for profitable development under present conditions, but the accessible 
deposits contain more oil than has been found in the rest of Canada. 

The oil as recovered from the sands is a thick, black, viscous semi- 
liquid, only a step from pure asphalt, but when subjected to a moderate 
refining temperature for a moderate length of time it is converted or 
“digested” into a much lighter crude oil, which can then be refined into 
gasoline, naptha, diesel fuel, fuel oils, a whole range of asphalt products, 
and coke. 

The first record of the deposit was in 1719 when an Indian called Swan 
showed a sample of the oil sand to a Hudson’s Bay factor at York Factory. 
Peter Pond saw the deposit in 1778. Alexander Mackenzie saw it in 1788 
and mentioned it in his book published in 1801. Later explorers, traders, 
trappers, and geologists mentioned or described the striking phenomenon. 
In 1913 Dr. S. C. Ells of the Dominion Mines Branch began the first sys- 
tematic work and carried it on for twenty years. In 1922 Dr. K. A. Clark 
of the Research Council of Alberta began systematic work on the separation 
of the oil from the mined sand. Altogether the Dominion and Alberta 
Governments have spent more than ?250,000 on oil-sand studies. 
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Meantime private enterprise has gone quietly ahead to make the oil in 
the oil sands commercially available. The job has not been an easy one. 
Three major pro'blems had to be met: how to mine the sand cheaply, how 
to separate the oil from the sand cheaply, and how to convert so heavy an 
oil into merchantable products. International Bitumen Company began 
work in 1922, and although the plant is not in operation today, to it must 
go the credit for the first commercial production of refined products. 

Abasand Oils Limited started laboratory and pilot work in 1930, and 
six years later it started construction of a small commercial unit on Horse 
River, a tributary of the Athabaska, 2 Y 2 miles from the end of steel and 
the steamboat wharves at Waterways. In overcoming the problems inevit- 
ably encountered in doing something never done before the company has 
spent nearly a million dollars. Its plant was in operation from last May 
until late November, when fire destroyed about half of it. Rebuilding is 
under way, and operation will be resumed early in June. 

During its six months of operation the company made and sold gaso- 
line, diesel fuel, fuel oil, and coke, all of which received high praise from 
their users. Because of the demand for these products, the company was 
unable to make, any asphalt or road oils, which it is equipped to make to 
exact specifications and of high quality. 

A few changes in equipment and method are being made in rebuilding, 
though none in fundamental processes. The method of operation here 
described embodies these changes. 

The sand body being mined is about 35 feet thick, and was originally 
covered by an average of about 12 feet of clay, sand and gravel. This over- 
burden is stripped off by steam shovel and trucks or bjr carry-all scrapers. 
The oil sand is then shattered in place with dynamite, picked up by steam 
shovel, and loaded into carry-alls hauled by tractors. These take it to the 
separation plant. 

The separation of the oil from the sand is done in three steps. First 
oil, which is a clinging film enveloping each grain of sand, is broken loose 
by being tumbled about in hot water. The result is a pulp of sand and 
water and scattered particles of oil. The process is so conducted that the 
pulp also contains a multitude of particles of air. Then the pulp goes to 
specially designed flotation cells where the oil forms bubbles with the air 
particles and floats to the surface as a froth. Finally the froth, which 
contains considerable quantities of water and sand, is diluted with naphtha, 
which makes the oil so light that the sand and water quickly settle out. 
The diluted oil then goes to the refinery, where the naphtha is recovered 
and returned to the separation plant to be used again. 

The first step in refining the oil is to digest it by heating it for half an 
hour or so in a “soaking” chamber. The rest of the refining is done by 
conventional methods in a pipe stiU and a battery of shell stills, with the 
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usual complement of bubble tower, treating units, gas traps, condensers, 
and coolers. 

The liquid products go to the railroad and the steamboat wharves by 
pipe line ; the solid products go by truck. 

The new mining and separation units will have a capacity of about 
600 barrels a day, and a few comparatively small changes in the refinery 
will bring it up to the same capacity. This output will be adequate to 
supply the gasoline,- diesel, and fuel oil requirements of the North and most 
of the highway asphalt requirements of the northern half of Alberta. The 
main purpose of the present plant, however, is to serve as a guide to much 
larger operations the company has in mind, to produce some 10,000' barrels 
of digested crude a day on the Athabaska, ship it to Edmonton, and there 
convert it into refined products to help meet the need for an increased 
supply of petroleum products on the Prairies. 


^^What is a Metal^^ 

SAUI. DUSHMAN, Ph.D. 

Asmtant Director, Research. Laboratory, General Electric Ot>., Schenectady, Netv York. 

February 14th, 1942. 

With the exception of mercury, all common metals are solid at normal 
temperatures. They may be polished to exhibit high refieetivity. Some, 
like copper and gold, possess distinctive colours. They possess relatively 
low electrical resistivity and high thermal conductivity, characteristics 
which extend to mixtures of metals, which are called alloys. Most metals 
have appreciable tensile strengths, are often ductile, especially in the pure 
state, and can be drawn or rolled. 

The most important fact about metals is that any desired range of 
cohesive properties may be obtained by alloying one metal with one or 
more ^ metals, and subjecting the mixture to proper heat treatment. 
Aluminum and iron alloys (steel) are very important. 

Metals and alloys crystallize in more or less regular geometric forms, 
a characteristic especially noticeable in cast ingots. More frequently these 
structures are revealed under magnification of 50X to 2000X, and a pre- 
liminary etch is required to bring out crystal boundaries. This crystalline 
structure results from the fact that individual atoms constituting the 
metal or alloy range themselves in definite lattice structures, or patterns. 

A large number of metals occur in two or more different crystal lattice 
forms. This is known as allotropy. Each type of crystal structure exists 


42 



over a certain range of temperatures, and at certain critical temperatures 
there is a transition from one form to another. 

Variation in properties of metals is actually due to differences in 
number and mode of distribution of electrons withih the atom. In a 
typical metal such as sodium or copper, the cohesive energy is due to 
attractive forces between the free electrons and to the positively charged 
cores which are located at the lattice points. On the other hand, in the 
case of metals such as iron, chromium, nickel, and so forth, the binding 
forces are partly of the same nature as in copper and partly of the same 
nature as the valence forces between carbon atoms in diamond. It has 
been found possible to interpret a large number of metallic properties in 
terms of this electronic theory of metals. A striking example is fur- 
nished by the fact that we now have a theory of ferromagnetism which is 
much better than was available in the past. 

Until the past two decades, metallurgy was largely an empirical branch 
of knowledge — that is, knowledge was obtained by the method of “cut and 
try.” 

With rapid developments in mechanization, represented by the auto- 
mobile, the Diesel engine, a high pressure steam turbine, it became increas- 
ingly evident that further progress could be obtained only by intensive 
research on scientific lines. 

It is largely by reason of such research that we have the high speed 
locomotives of today, lighter and yet more powerful than those of 20 years 
ago, and automobiles of which the cheapest available until recently is 
beyond comparison with the most expensive ones that could be bought a 
dozen or so years ago. 

Therefore in the past 20 years, metallurgy has emerged from its posi- 
tion as an empirical art and become a more quantitative branch of science, 
wherein the physicist may explore its mysteries in the light of electron 
configurations of atoms as we know these today. 
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^^Aircraft Production in Canada 
Past/ Present and Future^^ 

RALPH BKLI.. 

Director-General Aircraft Production, Oltatva, Canada, 


February 21st, 1942. 

It is doubtful if any country in the world today has a better diversified 
aircraft programme than that of Canada ; certainly no country of its popu- 
lation can even remotely compare with what is being done here in this 
important field. 


Primary, intermediate and advanced trainers — each the best of its 
class anywhere ; fighter, dive bomber, bomber and coastal reconnaissance 
amphibian each the finest in the world, being built in a single plant which 
in many instances were specially designed for the particular machine in 
question: that is Canada’s aircraft programme — ^with every plant booked 
solid at least until the end of 1943, and some into 1944 and even 1945. 

Total volume of aircraft orders in Canada today is substantially over 
8500,000,000. The job now is to procure, schedule and distribute with an 
even steady flow the multiplicity of parts and materials necessary for so 
complicated an undertaking. If the manner in which similar problems 
have been handled in the past is any criterion, it can confidently be stated 
that all contingencies will be met in a thoroughly satisfactory manner. 

Today Canada’s aircraft industry occupies 5,000,000' square feet of 
floor space, employs 40,000 men and women, and produces far more planes 
m a week than were produced in a year before the war. 


T> Canada’s aviation history is October 1, 1907, when at 

Baddeck, Nova Scotia, Doctor Alexander Graham Bell, inventor of the 
telephone, met in association with J. A. D. McCurdy, F. W. “Casey” 
Baldwin Thomas Selfridge and Glen H. Curtiss to form what was known 
as the Aerial Experiment Association. Funds for the undertaking were 
provided by Mrs. Bell, and without her vision and sacrifice — ^for the funds 
she contributed represented practically all her financial worth— the spec- 
tacular results from which those participating have received undying fame 
and credit would probably never have been realized. 


Seventeen_ months after the formation of the association, the first 
heavier-than-air machine to fly in the British Empire— the “Silver Dart " 
with McCimdy at the controls— made its initial flight off the ice at Baddeck, 
Nova Scotia, on February 23, 1909. 


However, a tremendous amount of basic research 
been done prior to 1907 by Wallace Kupert Turnbull, 


in aerodynamics had 
also a Canadian, who 
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built the first wind tunnel in Canada, and invented an electrically controlled 
variable pitch constant speed propeller which is today being built in enor- 
mous quantities in the United States and England. 

In 1916 McCurdy — ^pilot of the “Silver Dart” — scored another first 
when he established at Toronto the Curtiss Airplane and Motors, Ltd., 
first organization in Canada to build aircraft on a commercial scale. Later 
in the war, a succeeding company, Canadian Aeroplanes, Ltd., was formed 
by the Imperial Munitions Board. 

Following the close of the war, manufacture of aircraft in Canada 
ceased completely, but in 1923 Canadian Vickers commenced production 
on eight single-engined amphibians for the Canadian Air Board. Today 
the same company produces the Stranraer flying boat for coast patrol 
work, and is engaged in preliminary work leading to the construction of 
the famous PBY amphibian — one of which was responsible for apprehend- 
ing the Bismarck. 

In November, 1934, Noorduyn commenced design of the Norseman at 
Montreal, manufacture commenced next year, and the design has proved 
so useful that the United States has recently purchased several of these 
planes for special work. 

Today, owing to the enterprise of Robert J. Magor, a courageous and 
far-sighted Canadian industrialist, who envisioned the impending conflict 
and prepared to cope with the situation, one of the most modern plants 
in the world is nearing completion at Malton airport, near Toronto. 

No article on aircraft production in Canada would be complete without 
reference and tribute to the part that woman plays in this vital industry, 
which had its very genesis in the mind of a wistful-eyed little woman in 
the Cape Breton Hills a third of a century ago. 

From a mere handful at the outbreak of the war to well over 3,000 
today; from a seamstress stitching a fabric on the wing of an elementary 
trainer, from a secretary in an office, from a rivetter on a cockpit cowling, 
or a welder at the bench, to chief engineer of the Fort William plant, em- 
ploying 4,500 men and women — ^women play, and will continue to play, an 
increasing part in this great Canadian industry. 

Orders now on band for Canadian aircraft total substantially over 
10,000 aircraft, which, based on the comparative population of the two 
countries, is the equivalent of 120i,000 planes in the United States. 

An industry which in the short space of two and one-half years has 
been able to expand its personnel over forty times, and its output over 
eighty times and all that in the face of the difficulties inherent in a situa- 
tion where building expansion and equipment scarcity is the order of the 
day is one in which Canadians may well have confidence. 
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^^Songs of Wild Birds^^ 


PAUL KELLOGG, Ph.D. 

Assistant Professor in Ornithology, Cornell University, Ithaca, N,Y, 

February 28th, 1942. 

The songs of wild birds have always had a peculiar fascination for 
man. Donald Duck is never more enjoyed than in his wildest, most fru.s- 
trated moments. And the poets have always had a keen ear for a bird in 
a wooded dell. 

Such pleasure must remain a very individual matter, by reason of the 
time, trouble and money involved, unless some means might be found of 
making easily available to the multitudes the songs of the birds as they 
are poured forth in their native haunts. 

The answer to that has been supplied by an ornithological group at 
Cornell University, who in 1929 began to work on the problem of recording 
the songs of hundreds of the feathered songsters, under the aegis of Albert 
R. Brand, an amateur ornithologist with an intense interest in his hobby, 
and a taste for financing the venture. Much of the field’ work has been 
done by Dr. A. A. Allen and Dr. Paul Kellogg. 

The Cornell group began chasing birds from Cornell down through 
Florida, across to Texas, out through Oklahoma, to California, back up 
north, across the northern part of the United States, and home. They 
have even chased the rare ivory-billed woodpecker right into his lair in the 
deep swamps of Louisiana. 

The songs of the birds are collected with a big “ear trumpet” which 
can be focussed on the individual bird and will amplify the song of the bird, 
for recording purposes to six hundred times the volume normally obtain- 
able at the point where the “trumpet” or parabolic disc is installed. 

The recordings are made on film which can later be converted into the 
usual disc recordings. The American Foundation for the Blind is intensely 
interested in the work. There are now obtainable, for general use, six 
recordings, double-faced, containing the recorded songs of seventy-two 
different North American birds. And if you are keen on bird music, and 
have a good ear, the songs of about a dozen extra birds may be heard in 
the background ^thrown in for good measure. Information regarding the 
recordings, which have been produced by the Cornell University Press, may 
be obtained from the University direct, or from the Secretary of the Royal 
Canadian Institute. The recordings deal in the main with birds of the 
northern woods, that is, of the northern parts of the eastern states; and 
many of the birds will be familiar to Canadian naturalists, because birds 
are no respecters of boundary lines or custom inspectors. It is hoped that 
extensive recordings of the birds in certain sections of Canada will soon be 
made, possibly in the James Bay region, where many game birds 
congregate. 


46 



The Royal Canadian Mounted Police^^ 

V. A. M. KEMP. 

Saperiv Undent Commanding “0" Division, Royal Canadian Mounted Police, Toronto. 

March 7th, 1942 

The North-West Mounted Police was established in 1873 to create law 
and order in the Canadian West. The direct cause was the first Riel or 
Red River Rebellion o^f 1869. Following suppression of this rebellion, a 
force to control the huge territories was an inevitable sequence. 

For nearly half a century activities of the force were restricted to 
Western Canada. In 1920 the Government, deeming a force with 
Dominion-wide jurisdiction and centralized control a Dominion asset, amal- 
gamated the R.N.W.M.P. with the Dominion Police (the Government police 
operating in Eastern Canada) and, fused under one control, the two forces 
became known as the Royal Canadian Mounted Police. 

The force occupies a similar position in Canada to that which the 
F.B.I. occupies in the United States, or that which Scotland Yard — ^which 
under certain circumstances can extend its jurisdiction over all the United 
Kingdom — occupies there. 

In six provinces — ^Alberta, Saskatchewan, Manitoba, New Brunswick, 
Nova Scotia and Prince Edward Island — the R.C.M.P. operate under the 
provincial Attorney-Generals to enforce law and order as represented by 
the Criminal Code, together with the provincial statutes. This is done by 
virtue of special arrangement with the governments of the provinces 
cited. 

The R.C.M.P. prides itself on the extent of its co-operation with local 
police in the Dominion. This co-operation is reciprocal and is of inestim- 
able value to both parties. 

I 

At present, all men volunteering for service with the R.C.M.P. volun- 
teer for service overseas with the R.C.M.P. Provost Company of the First 
Canadian Division. Men are carefully selected for character, education 
and personality. Service in the force is a career, not a job. The organi- 
zation has an esprit-de-corp which guarantees smooth team-work. OflScers 
carry the King’s Commission (as in Navy, Army and Air Force) — and so 
far as is known, it is the only police force in the world so honoured. 

Today, the problems of war are paramount with the force. Industry 
must be guarded against sabotage. Enemy aliens must be placed under 
surveillance. “Secret Service” work must be carried on. All this is the 
work of the force. 
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As usual, the force carries on in the Arctic. One-third of Canada lies 
in the Northwest and Yukon Territories; an area of one and a third mil- 
lion square miles. In this vast hinterland there are 10i,000 souls, mainly 
Eskimo and Indian. , The force is responsible for law and order in all its 
aspects. In addition, it collects taxes, radio fees, registers vital statistics, 
acts as postmasters, coroners, magistrates, visits and tends the sick, feeds 
the destitute, and occasionally buries the dead. The winter patrols in this 
region last year totalled 42,000 miles. 

Scientific investigation is another activity which is becoming increas- 
ingly important in police work. The modern criminal fortifies himself with 
science, and must be overcome by scientific methods. Photography, finger- 
print work, ballistic studies, fluoroscopic reactions, chemical analysis, hair 
and fibre examinations, tests for poisons, etc., are carried out on an ever 
increasing scale. 

The force has pioneered in Canada in the use of dogs for police work. 
The majority of the dogs employed are German shepherds, quick and alert, 
possessed of uncanny powers, and yet under perfect control of their 
mentors. 

To bring to a higher pitch co-operation between the various police 
forces of Canada, the R.C.M.P., publishes a co-ordinating journal — ^the 
R.C.M. Police Gazette — and makes its very comprehensive and elaborate 
courses in police work available to any force in Canada which desires to 
send representatives to the Canadian Police College at Ottawa. 

In all its work, the force has endeavoured to live up to an enlightened 
view of police work. The policeman is the friend of all honest and upright 
citizens, just as he is the implacable foe of the lawless. Tact and firmness, 
courtesy and impartiality, are the touchstone of police work today. 

The motto of the force, it might be noted, is not the generally quoted 
"Get your man” — a phrase which, while it has its romantic aspect, and 
has served to embellish many a fanciful tale — should be compared with 
the staunch integrity of the original and true motto of the force, which 
t3^ifies police work at its best; “Maintain the Right!” 
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^Torestry and Puipwood Forests^^ 

R. W. LYONS, B.Sc.F. 

General Manager of \Voo<Uan<lx. Kimherly-Olark Corporation, Neenali, Wisconsin. 


March 14th, 1942. 

A few years before the middle of the 19th century, a mill located at 
St. Andrews, . Quebec, made the first paper from puipwood in Canada. 
That marked the beginning of a process, and in 1887 the first modern pulp 
and paper mill was established at Grand Mere, Quebec. 

Since that time growth of the industry has been phenomenal. In 1940 
103 pulp, pulp and paper, and paper mills were operating in Canada. The 
pulp and paper industry has, since 1920, headed the list of Canadian indus- 
tries in net value of production ; and since 1925, in gross value of produc- 
tion. In 1940 the capital invested in the manufacturing part of the 
industry was $643,000,000. 

The total production of all mills amounted in 1941 to 10,000,000 tons 
of material, valued at nearly $400,000,000 (estimated) . 

This industry exports puipwood products and paper valued at 
$260,000,000 — or times the total gold production of Canada. 

Products of the industry are used in the manufacture of the following 
war material — shells, high explosives, naval mines, land mines, London 
detectors, radio equipment, hospital supplies and containers. 

This huge industry is ours because of our heritage, which may be 
summarized as cheap hydro-electric power and puipwood forests. 

Such forest areas are still vast, especially in Canada. But so were 
the white pine forests of Canada, New England and the Lake States forty 
years ago. It is evident that the white pine forests were exploited like the 
ore of a mine and dwindled to a very small remnant. 

In the pioneering days of Canada, it was necessary to open and clear 
the land and naturally forests were destroyed to meet a greater need. Fur- 
ther, low priced lumber was essential to early community life. Neverthe- 
less, lands absolutely unsuited for agricultural purposes were left devas- 
tated, and will be unproductive for generations to come. 

Today, knowing what may result if we pursue the wasteful practice of 
the past, we are bound to employ every means at our disposal to improve 
our forest heritage, and place it in the best possible producing condition. 

The fundamental tool in carrying out such a project is forestry, which 
may be defined, with respect to Canada, as “The use of land to produce 
crops of timber after a manner similar to farm crops, or putting in order, 
and keeping in order, a forest business.” 
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In eastern Canada the pulpwood forest consists of two main merchant- 
able species — spruce and balsam; and to a more limited extent, jack pine. 
Mixed with the spruce and balsam are trees of lesser value — birch, poplar 
and maple, present in smaller quantities, and to be regarded as weed 
species, when they occur in pulpwood stands. Spruce is generally more 
desirable than balsam, because the yield of pulp per cubic foot of pulpwood 
is appreciably higher. 

The problem is to establish favourable types of forest stands in forests 
being cut for pulpwood. To do this' successfully — and yet economically — 
requires a technique which must be worked out in detail after preliminary 
investigative work. This requires research into the habits and character- 
istics of the different pulpwood species — the spruces (red, white and black) 
and the balsam. 

This does not mean the adoption of European forestry practices or 
revolutionizing our logging methods. It means simply that we must apply 
the knowledge we now have in a scientific attempt to produce the desired 
species. 

One of our great national errors is the assumption that nature made 
the forests we are now cutting and that, if fire is kept out, she will pro- 
vide forests in the future. In this country, where most of the land is 
suited only to growing timber, and where the greatest crop is spruce, there 
is a great lack of definite knowledge relating to our forests. Forestry 
should command the same serious attention we give to agriculture. 


Medicine Marches 

LEON GERIN-LAJOIE, M.D., F.R.C.S. (C). 

Professor in the Faculty of Medicine, University of Montreal 

March 21st, 1942« 

What is the future in store for medicine ? There will be vast changes, 
that is certain. The rapid change in our economic and social life will see 
to that. 

There is coupled with that the ever-present tendency for increased 
specialization in medicine, as in other branches of science, and there will 
have to be a proper balance between the general practitioner and the 
specialist, so that ills and ailments of mankind can be brought into focus. 

Then there is the new democratic order which grows about us every 
day. Yesterday the doctor’s concern was with the individual. Tomorrow 
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it will take a wider field. Preventive medicine is the medicine of the 
future. Prevention of epidemics, of disease, wherever it is found, in 
factories, in cities, throughout the nation, throughout the world, in collab- 
oration with medical men the world over, working to a common purpose. 
Such is the lofty future before medicine. 

Today the doctor exercises a quasi-dictatorial authority over the indi- 
vidual .in his charge. Tomorrow' with the elaboration of legislation 
designed to circumvent disease, the doctor will occupy a quasi-dictatorial 
authority over certain aspects of our community life. 

Then there is a new science, now in the throes of full creation, which 
will require the skill and knowledge of the practitioner for its administra- 
tion ; it is the science of differential biometry, which will make it possible 
to state, in definite terms, why one man, medically normal, is different from 
another man medically normal. It will point out the range and extent of 
those differences, and enable a forecast as to occupation for which individ- 
uals are best suited, etc. 

The physician entrusted with this work will have an intensive know- 
ledge of biology. He will know the body of man thoroughly and well. He 
will be gifted with an immense humanity, so that he may dominate the 
technique and apply it with consummate skill. 

An outgrowth of this will be some means of determining the true 
biological age of the individual, in a manner analogous to that used in 
establishing the intellectual age of the child. A mathematical formula 
must be developed which will express the anatomical, physiological, chemi- 
cal, sensorial and psychological characteristics which define physical age. 

Today we are living in an age of increasing mechanization. Human 
biology is at the centre of this mechanical whirl. Mechanism must serve 
man, not enslave him. The problem of working conditions, the problem 
of selection of personnel, suggest many other problems which will have to 
be dealt with. 

Then the problem of health insurance — in its broadest sense — ^intrudes 
on our attention. Medicine knows not a therapy for the rich, and a therapy 
for the poor. A human being, thank God, is still a human being, in our 
democratic world. 

To obtain a complete medical service for all the people — ^indigents, 
those of limited means, and those of average means — some form of health 
service must be made available so that the medical profession may keep 
pace with the ever-lengthening strides of medical research and' develop- 
ment which is going on today in our modern world. 
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^^The ScientiFic Attitude in Peace and War^ 

G. P. THOMSON, F.R.S. 

Professor of Physics, Imp,erial College of Science, London, England, 

March 28th, 1942. 

First of all, science derives from an interest in things and a belief 
that this interest is in some way worth while. Without this there can be 
no advance. Such a belief implies that there are things worth finding out 
in the particular field studied. The Greeks believed that discoveries were 
possible in the realm of pure thought and indeed made them. They hardly 
seem to have realized that there was much to learn about the facts of the 
world beyond what ordinary careful observation would tell them. 

Men like Lucretius did indeed attempt explanations of the known 
facts, sometimes with uncanny insight, but they do not seem to have 
realised that the experiences of ordinary life were capable of any great 
extension. 

Now I think that this failure to realise how much there was to learn 
came from living in a relatively static world, the world of the Medit- 
terranean. 

It is a fair assumption that the real impulse to natural science sprang 
from geographical exploration. If this be so (and history bears it out) 
the true founding father of modem science is none other than Prince 
Henry the Navigator (1394-1460), the Portuguese prince whose seamen, 
fighting the superstitious beliefs of their day, pushed down the west coast 
of Africa, and, after his death but under his influence, rounded the Cape 
of Good Hope and reached their goal of India. 

Then, through the work of Galileo, Bacon, Gilbert, and other men of 
their stamp, the scientific method was formulated and applied. 

One must admit that a good deal of tosh is spoken about the scientific 
method, for basically, it is a method that anyone of normal intelligence 
would be expected to use, provided his mind had not been perverted by 
the metaphysical or mythological monstrosities of the ancients. 

Consider the ordinary garage mechanic of today. He, if he is capable, 
practises the scientific method almost to perfection. First he gathers 
experimental data. He reviews his experiences with motor cars of 
similar make and subject to a similar problem. He then formulates a 
theory on the basis of his experience and his observations. Then he 
attempts to check the theory by making experiments — ^i.e., altering the 
mixture, setting the magneto, and so on, or perhaps by simply changing a 
suspected part for one known to be good. Now, that is essentially the 
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scientific method, and the most experienced research "worker in a university- 
laboratory could not teach a good mechanic much on that side of his work. 

As time went on, it was established that the experiences of ordinary 
life cover a wealth of hidden facts and principles. Thus natural science — 
as distinct from philosophy — came into being, and men began to realize 
the truth of what is at once the queerest and the most important principle 
of science — the importance of the trivial. 

It appears at first sight that trivial phenomena can teach us little 
about the structure of the great masses of matter which surround us. Yet 
it was, for example, from the behaviour of little bits of straw pulled about 
by amber, that men drew their first theories of electricity. It is from the 
out-of-the-way, the unusual, the queer, the bizarre, that man draws the 
deep and eternal principles which govern the universe. To understand the 
sublime, the human mind must first consider the ridiculous. Failure to 
comprehend that fact has robbed philosophy of its opportunity to reach 
results of lasting importance. 

If I had to venture an explanation, I would suggest that one reason 
may be that trivialities do not have emotional content and that emotion 
is the greatest enemy of good judgment Certainly men of science have 
always tried to avoid emotion in their work — not always successfully when 
it comes to controversy with a rival. Their relative success is one of the 
chief causes of the rather frightening (to a scientist) esteem in which we 
are held in many places. Scientists are trusted because they are thought 
unbiassed. Truth and truth alone should be, and often is, their only cri- 
terion of merit, their only “value.” Science, as science, predicts the con- 
sequences of an act; it does not judge whether they be good or bad. It is 
terribly important for scientists to keep rigidly to this view. If we aban- 
don it we shall rightly lose all influence, and shall be lucky if we escape the 
fate of the Pythagoreans slaughtered by an infuriated populace for an 
early attempt at technocracy. 

Science in war has much in common with engineering. If one defines 
engineering as the application of scientific knowledge to the service of 
man, the efforts of the war scientist may properly be termed engineering. 
Perhaps the primary difference between science and engineering is that 
the scientist is all the time searching for new effects and causes, and 
attempting their precise measurement, while the engineer is looking for 
some means to use these effects for a useful purpose, or what he considers 
■ a useful purpose. 

Again, the scientist need only think. The engineer must think and 
act — though every experimenter has a little of the engineer in him. 

The scientist in battle-dress must largely adopt the engineer’s point 
of view. In particular, he must accept the necessity for compromise 
between conflicting requirements, which is almost the life blood of 
engineering. 
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Then, too, wAr intensifies the importance of speed, and forces an 
acceptance of the “good enough” which many men of science find 
distasteful. 

“The better is the enemy of the good.” When a man sees a develop- 
ment which would obviously improve the efficiency of his product by quite 
an appreciable amount, it is difficult to persuade him to stop work and turn 
what he has got over to service trials and ultimately production. Yet only 
by being ruthless in this way can new developments be got into action 
soon enough to be effective. 

The scientist must strive for simplicity of operation so that in the 
heat of action, under conditions of human stress, the least possible demands 
will be made on the limited amount of nervous energy the operator has at 
his disposal. 

All this involves a considerable change in attitude, but a rather sur- 
prisingly large number, especially of the younger men, have been able to 
make it, and their work has exercised an influence on the war, whose 
importance cannot be fully set forth as yet. 
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Geo. A. Baker, 


Dr, Geo. C, Anglin. 

A. R. An jo. 

L. L. Anthes. 

Rev. Dr. Ramsay Armitage. 
Rev. J, B. M. Armour. 

Fred S. Armstrong. 

Rev. R. A. Armstrong. 

A. E. Arscott. 

E. M. Ashworth. 

J. E. Atkinson. 

Prof. F. C. Auld. 

Anatole D. Avtzine. 


Martin Baldwin, 
Gerald Bales, 
Gordon B. Balfour. 
P. F. Ballou. 

T. R. Banbury. 

C. S. Band. 


55 



B. — Continued, 


Joseph Banigan. 

Rev. Dr. F. Louis Barber, 
P. H. Barlow. 

Henry Barrett. 

J, M. Bascom. 

W. H. Batten. 

Herbert L. Bayley. 

F. H. Hyde Beadle. 

Prof. F. E. Beamish. 

C. W. Beatty. 

Prof. Samuel Beatty. 
Evan A. Begg. 

Herbert Bruce Begg. 
Felix A. Belcher. 

Adam Bell. 

F. J. Bell, 

Garnet S. Bell. 

Walker R. Belyea. 

E. James Bennett. 

Mrs. B. A. Bensley. 

D. F. Benson. 

G. C. Benson. 

N. W. Berkinshaw. 

Dr. A. E. Berry. 

Geo. M. Bertram. 

James D. Berwick. 

Dr. C. H. Best. 

T. W. Pest. 

Thos. Bignell. 

J. W. Billes. 

R. T. Birks. 


Walter C. Cain. 

A. Cameron. 

Dr. Gordon* C. Cameron. 
Prof. J. Home Cameron. 
Dr. Angus A. Campbell, 

Dr. Colin A. Campbell. 

D. H. Campbell. 

Douglas A. Campbell. 
Gordon P. Campbell. 

Dr. James A. Campbell. 
Walter P. Campbell. 
Canada Cycle &' Motor Co. 
Ltd. 

Canada Packers Limited, 
Peter Addison. 

R. Collett. 

Harold Colling. 

R. N. McKechnie. 

Donald Stewart.’ 

H. B. Yerex. 

Canada Printing Ink Co. 
Ltd. 

C. R. Conquergood. 

R. W. Newth, 

Canada Vinegars Ltd, 

W. R. Bond. 

L. L. Carsley. 

P. L. Howell. 

A. L. Spalding. 

Canadian Breweries Ltd. 

D, C. Betts. 

W, C. Butler. 

J. P. Cosgrave. 


Birks-Ellis-Ryrie Ltd. 

C. Q. Ellis,. 

M. T. Ellis. 

E. J. Shipp. 

E. B. Tiffany. 

C. G. Winsor. 

Col. Arthur L. Bishop. 

H. H. Bishop. 

G. G. Blackstock. , 

Major S. Temple Blackwood. 

F. J. Blair. 

David Bland. 

Rev. Dr. S. G. Bland. 

Dr. H. G. Bliss. 

John C. Boeckh. 

Clarence A. Bogert. 

N. E. Bolton. 

Gordon R. Bongard. 

A. R. Bonham. 

W. E. Bonn. 

W. H. Bosley. 

Prof. M. C. Boswell, 
br. Harold K. Box. 

A. G. Boyd. 

Philip E. Boyd. 

Dr. William Boyd. 

W. H. Boyd. 

Dr. George F. Boyer. 

J. H. Brace. 

A. C. Brennan. 

Dean G, S. Brett, 


C. 

Canadian Breweries Ltd. 

G. Russell. 

H. A. Taylor. 

Canadian Industries Ltd. 

Eric Cooper. 

C. W. Jarvis. 

S. C. Jones. 

W. S. Lesperance. 

A. H. 'Martin. 

W. H. Rockwell. 

W. H. Shaw. 

John Shepherd. 

D. T. Smith, 

B. F. Twining. 
Canadian Kodak Co. Ltd. 
Canadian Laboratory 

Supplies Ltd. 

H. Bowes. 

L. Fabian. 

Hugh B. Hall. 

C. Rogers. 

I. E. Staples. 

Canadian Line Materials 

Ltd. 

L. E. Messinger. 

C. H. Carlisle. 

George Carman. 

George Carruthers. 

J. L. Carson, 

A. Hiles Carter. 

J. R. Cartwright. 

Walter A. Carveth. 

R. C. H. Cassels. 


M. P. Bridgland. 

G. G. Brigden. 

Wilmot S. Briggs. 

British American Oil Co. Ltd. 
M. S. Beringer. 

R. 0. Campbell. 

R. E. Irwin. 

C. D. Read. 

Dr. H. L. Brittain. 

S. G. Brock. 

W. H. D. Brousc. 

Henry Brown. 

S. C. Brown. 

Dr. W. T. Brown. 

F. W. Browne. 

Hon. Dr. H. A. Bruce. 

Robt. A. Bryce. 

M. A. Buchanan. 

Wni. J. Burgar. 

Prof. J. D. Burk. 

H. D. Burns. 

S. V. Burr. 

C. L. Burton. 

Prof. E. F. Burton. 

Dr. E. M. Burwash. 

Business Systems Ltd. 

J. R. Bell. 

L. J. Hughes. 

F. M. Kimbark. 

G. €. Lumbers. 

G. R. Wallace 


II. F. Cassidy. 

G. R. Castle. 

John R. Catterall. 

Noi-man S. Gaud well. 

R. G. Cavell. 

Dr. W. P. Caven. 

F. Cawthorne. 

Stanley B. Chadsey. 

W. E. Chantler. 

Leo E. Charles. 

Major H. T. Cherry. 

Ernest B. Chilcott. 

G. T. Chisholm. 

Francis W. Clark. 

Dr. Harold Clark. 

R. S. Clark. 

Clarke. Irwin & Co. Ltd. 

K. H. J. Clarke. 

P. C. Clarkson. 

Roger Clarkson, 

Charles Clements. 

George A. Cline. 

Arthur R. Clute. 

Emerson T. Coatsworth. 

A. D. Cobban. 

'Prof. J. Roy Cockburn. 

A. H, Cockeram. 

The Hon. Rev. Dr. H. J. Cody. 
A. M. Colberg. 

Dr. C. E. Cooper Cole. 

Dr. Prank L. Cole. 

John H. Colville. 

The Hon. Gordon D. Conant. 
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C. — Continued. 


F. M. Connell. 
David Cook. 

F. J. Coombs. 

H. G. Cooper. 

Dr. C. J. Copp. 

J. Milton Cork. 

Dr. C. V. Corless. 
Dr. C. A, Corrigan, 
Fred S. Corrigan. 
RolpOi R. Corson. 
Dean G. G. Cosens. 


N. F. Dahl. 

George T. Dale. 

R. A. Daly. 

R. 0. Daly. 

Dr. Grant D. Darker. 
Ernest I. Davidson. 

Rev. Dr. Richard Davidson, 
G. Fay Davies. 

Dr. T. Alexander Davies. 
Aubrey Davis. 

A. E. Davison. 

John A. Dawson. 

Major Bernhard Day. 

E. Brooke-Daykin. 

Dr. Wm. J. Deadman. 
Clayton D. Dean. 

R. R. Deans. 

Dr. R. D. Defries. 

R, D. Delamere. 

Prof, A. T. DeLury. 
Charles R. Dent. 


T. W. Eadie. 

T. Eaton Co. Ltd. 
W. A. Farley. 
W. J. Faulds. 

I. W. Ford. 

V. E. Ireland. 
S. Martin. 

W. Murphy. 

J. Rutledge. 


R. W. Faber. 

M. F. Fairlie. 

Famous Players Canadian 
Corporation Ltd. 
Colin S. Farmer. 

Geo. G. Farquhar. 

Dr. C. B. Farrar. 

Alexander Fasken. 

S. Lome Fear. 

A. B. Fennell. 

Mrs. Geo. H. Fensom. 

Hon. G. Howard Ferguson. 
Prof. John Bright Ferguson. 


Rev. Dr. F. H. Cosgrave. 
James P. McD. Costigan. 
J. E. Coulter. 

E. L. Cousins. 

Wm. E. Coutts. 

Sir Herbert H. Couzens. 
Prof. A. F. Coventry. 

W. L. Cowan. 

Hediey V. Cowie. 

Gordon B. Coyne. 


iK 


T. C. Denton. 

W. H. Despard. 

Dr. H. K. Detweiler. 

0. E. Devitt. 

H. N. DeWitt 
Prof. N. W. DeWitt. 

David C. Dick. 

J. G. Dickenson. 

John S. Dickson. 

Hugh M. Dignam. 

R. J. Dilworth. 

H. J. Dingman. 

Disiher Steel Construction 
Co. Ltd, 

Thos. E. Boyce. 

Clark E. Disher. 

Edwin A. H. Menges. 
Wm. P. Dobson. 

J. H. Donielle. 

Geo. R. Donovan. 

A. Dorfman. 


E. 

T. Eaton Co. Ltd. 

F. Seammell. 

H. F. Switzer. 

E. J. Tyrrell. 

E. D. Eddy. 

C. E. Edmonds. 

G. E. Edmonds. 
John W, Edwards. 
Sol. Eisen. 


F. 


W. P. Ferguson. 

Dr, Edward Fidlar. 
Prof. H. 0. L. Fischer. 
J. W. Fisher. 

Kenneth C. Fisher. 

Col. J. W, Flanagan. 
Sir Ellsworth Flavelle. 
Arthur L. Fleming. 
Donald M. Fleming. 

L. K. Fletcher. 

W. J. Fleury. 

E. K. Fockler. 

H. M. Forbes. 


D. E. Craigie. 

Dr. E. Horne Craigie. 
J. H. Crang. 

Edwin Crockett. 

John H. Crossinghain. 
C. W. Cruickshank. 
Dr. J. G. Cunningham 
Prof. C, T. Currelly. 
Arthur F. Cutten. 

R. J. Cutten. 


H. R. Douglas. 

J. S. Douglas. 

Wm. E. Douglas. 

R. E. Dowsett. 

Gen, D. C Draper. 

Dr. C. W. Drury. 

Frank J. Dudycha. 

C. K. Duff. 

Prof. W. B. Dunbar. 

John W. Duncan. 

J. S. Duncan. 

W. A. Duncan. 

Mrs. D. Moffatt Dunlap. 
Robert J. Dunlop. 

Dunlop Tire & Rubber Goods 
Co. Ltd. 

N. S. Grace. 

Jas. I. Simpson. 

D. C. Durland. 

A. E. Dyment. 

Prof. J. R. Dymond. 


Dr. Jabez PI. Elliott. 
F. M. Ellis. 

Prof. 0. W. Ellis. 

A. L. Ellsworth. 

E. F. Ely. 

M. H. Epstein. 

Dr. I. H. Erb. 

F. Erichsen-Brown. 
Wm. S. Ewens. 


D. Forgan. 

Robert Forsyth. 

E. C. Fox. 

Roy H. Frankel. 
Norman Franks. 

Dr. W. R. Franks. 

John A. Fraser. 

W, Kaspar Fraser. 

Mrs. W. Kaspar Fraser. 
Dr. D'Arcy Frawley. 
Harold Fry. 

Edward Futterer. 
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F. A. Gaby. 

Dr. Robert E. Gaby. 

P. H. Gage. 

Geo. C. Gale. 

Dr. W. E. Gallie. 
Thomas P. Galt. 
Frederick G. Gardiner, 
Percy R. Gardiner. 
Norman B. Gash. 
General Supply Co. of 
Canada Ltd. 
David H. Gibson. 
William S. Gibson. 

W. M. Gifford. 

Prof. L. Gilchrist. 
Duncan B. Gillies. 

Dr. J. Z. Gillies. 


Stephen Haas. 

Ralph A. Hackbusch. 

Dr. W. R. Haddow. 

Paul Hahn. 

D. 0. Haig. 

Dr. C. H. Hair. 

C. J. Halford. 

Gerald R. Hall. 

H. B. Hall. 

Irving C. Hall. 

C. B, Hamilton. 

Chester B. Hamilton Jr. 
Grey Hamilton. 

Miss Myra Hamilton. 
Ernest Hamley. 

Dr. D. H. Hamly. 

John E. Hammell. 

M. L. Hammond. 

Victor Hannan. 

A. J. Hardy. 

A. A. Hargraft. 

Andrew H. Harkness. 
Prof. W. J. K. Harkness. 
Horace Harpham. 

Dr. Charles W, Harris. 
Chester J. Harris. 

J. H. Harris. 

R. C. Harris. 

Dr. R. I. Harris. 

W- C. Harris. 


Prof. P. P. Ide. 
Imperial Oil Limited. 
C. M. Baskin. 

B. Goulston. 

G. W. Gurd. 

P. P. Irwin. 

G. L. Macpherson. 

H. H. Moor. 

G. L, Stewart. 

Dr. R. K. Stratford. 
Imperial Optical Co, 
Albert Butler, 


G, 


J. S. Godard. 

Hon. Justice T. E. Godson, 
Dr. Wm. Goldie. 

M. Ross Gooderham. 

Dr. A. C. Goodings. 

W. E. Gordon. 

Walter Gow. 

Dr. Duncan Graham. 

R. 'M. Graham. 

Dr. Roscoe R. Graham. 
Walter T. Graham. 

H. A. Grainger. 

Grand & Toy Ltd. 

Ernest J. Grand. 

James R. Grand. 

Percy F. Grand. 

Howard W. Peter. 


H. 

Dr. Frederick C. Harrison. 
H. H. Harshman. 

W. Hart. 

C. J. Harvey. 

Wm. J. Hastie. 

Prof. H. E. T. Haultain. 

C. M. Heddle. 

Heintzman & Co. Ltd. 

Geo. C. Heintzman. 

B. W. Heise. 

Lyman A. Henderson. 

Q. B. Henderson. 

Hon. George S. Henry. 

Carl M. Herlick. 

Percy Hermant. 

Major E. A. Hethrington. 
T. E. Hethrington. 

Dr. E. W. Hewson. 

Ewart G Hewson. 

E. Hibbert. 

C. E. Higginbottom. 
Douglas G. Higgins. 

H. P. L. Hillman. 

Hinde & Dauch Paper Co. 

of Canada Ltd. 
James Hyland. 

R. S. Kellow. 

T. E. Lloyd. 

H. MacDiarmid. 

Albert Yraola. 


I. 

Imperial Optical Co. 

J. W. McDonald. 
Bernard Richel, 

Victor Thompson. 

Fred White. 

Impeiual Varnish & Color 
Co. Ltd. 

J. K. Affleck. 

A. J. Bo die. 

P. S. Grundy. 

W. E. Pomeroy. 

Arthur Watson. 


E. R. Grange. 

Prof. J. C. B. Grant. 
Lt.-Col. G. L. P. Grant-Suttie. 
James Gray. 

Great Lakes Paper Co. Ltd, 
Hon. W. Earl Rowe. 

C. Michels. 

Squad. Leader E. A. Greene. 
Vincent Greene. 

Dr. Philip H. Greey. 

Ewart Greig. 

Talbot P. Grubbe. 

E. Gunn. 

Major-Gen. John A. Gunn. 

E. Holt Gurney. 


W. S. Hodgens. 

Dr. Allan D. Hogg. 

Hon. Justice F. D. Hogg. 

Dr. Frank S. Hogg. 

Dr. T. H. Hogg. 

A. P. Holden. 

John B. Holden. 

Mrs. John B. Holden. 

Otto Holden. 

Dr. William L. Holman. 

B. T. Holmes. 

George L. Holmes. 

Lt.-Col. Bertram 0. Hooper. 
H. B. Hope. 

Hon. Justice J. A. Hope. 
Oliver B. Hopkins. 

P. E. Hopkins. 

J. William Horsey. 

Herbert H. Horsfall. 

W. H. Douglas Horsfall. 

S. H. Howard. 

George T. Humble. 

Carl H. Hunter. 

Dr. R. G. Hunter. 

Prof. A. G. Huntsman. 

Fred C. Hurst. 

John A. Huston. 

J. P. Hynes. 


John Inglis Co. Limited. 
Interlake Tissue Mills Co, 
Ltd. 

G. L. Carruthers. 

L. J. Carter. 

R. A. Everatt. 

R. A. Garrett. 

Miss Margaret Jones. 
Prof. H. J. C. Ireton. 

E. J. W. Irish. 
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H. R. Jackman. 

Arthur Jackson. 

Charles E. Jackson. 
Gilbert E. Jackson. 

Prof. H. S. Jackson. 

Prof. Kenneth B. Jackson. 
Dr. R. W. B. Jackson. 

H. T. Jaffray. 

0. S. James. 


Charles D. Kaeding. 
Prof. Frank B. Kenrick. 
H. F. E. Kent. 

Rev. J. McD. Kerr. 


Gilbert A. LaBine. 

E. J. Lacey. 

Miss Ann Laidlaw. 

John B. Laidlaw. 

Miss Margaret C. Laidlaw. 
Lake Simcoe Ice & Fuel 
Ltd. 

E. Bedford. 

Robert Bonney. 

T. G. Rogers. 

John M. Lalor. 

Col. H. J. Lamb. 

John R. Lamb. 

D. A. Landell. 

Daniel W. I^ang. 

J. A. Langford. 

F. L. Langmuir. 

Col. J. W. Langmuir. 

John F. Lash. 

Hon. Robert Laurier. 


Samuel McAdam. 

Col. C. D. H. Mac Alpine, 
T. C, McAree. 

Hon. Duncan McArthur. 
Prof, J. W. McArthur. 

Hon. Leopold Macaulay. 

D. L. McCarthy. 

Leigh M, McCarthy. 
Leighton McCarthy. 

John F. McClain. 

D. McK. McClelland. 

Dr. James C. McClelland. 

H. C. McCloskey. 

L. C. McCloskey. 

Hon. Charles McCrea. 
Bruce V. McCrimmon. 
Charles S. Macdonald. 

Mrs. J. A. McDonald. 
Norman MacDonald. 

J. M. Macdonnell. 

Eric G. McDougall. 

F. A. MacDougall, 

A. MacFadyen. 

W. T. A. MacFadyen. 

Hon. Justice G. F. 

McFarland. 
J. C. MacFarlane. 


J. 

Thos. B. James. 

Dr. W. F. James. 

H. T. Jamieson. 

Dr. Ross. A. Jamieson. 
Dr. L. Everett Jaquith. 
J. J. Jeffery. 

Dr. C. M. Jephcott. 

J. G. Johnston. 


K. 

K. M. Kilbourn. 

R. C. Kilgour. 

J. A. Kilpatrick. 

C. R. Kinnear. 

L. 

Frank G, Lawson. 
Hugh H. Lawson. 
T. W. Lawson. 

Prof. R. F. Legget. 
Gordon C. Leitch. 
John S. Leitch. 

W. E. Lemon. 

C. F. Leonard. 

T. D^Arcy Leonard. 
R. V. LeSueur. 
Isadora Levinter. 

A. C. Lewis. 
Thayer Lindsley. 
Dr. Eric A. Linell. 
Geo. H. Ling. 
Link-Belt Ltd. 

J. G. Beare. 

Rev. W. J. Little. 

H. E. Livingstone. 


M. 

T. D. McGaw. 

Dr. E. W. McHenry. 

M. J. McHenry. 

Prof. T. F. Mcllwraith. 

C. S. Macinnes. 

J. M. McIntosh. 

Prof. W. G. McIntosh. 
Grant Macintyre. 

Dr. Angus MacKay. 

F, R. MacKelcan. 

L. D. McKellar. 

Mrs. A. J. MacKenzie. 

D. lA. McKenzie. 

Prof. M. A. .Mackenzie. 

J. B. Mackinnon. 

Ronald S. MacKinnon. 

D. C. MacLachlan. 

Wills Maclachlan. 

Prof. R. R. McLaughlin. 

R. S. McLaughlin. 

Dr. Norman T. Maclaurin. 
Prof. A. MacLean. 

D. E. McLean. 

E. L, McLean. 

J. S. McLean. 

Norman J. McLean. 


R. A. A. Johnston. 
R. W. S. Johnston. 
W. H. Jolliffe. 

Dr. D. C. Jones. 

R. J. Jowsey. 

Col. D. G. Joy. 

E. Graham Joy. 

A. E. Jupp. 


Thos. H. Kinnear. 
H. A. Knight. 
Norman Knight. 


Loblaw Groceterias Co. Ltd. 
Justin M. Cork. 

H. M. Cowan. 

Geo Huffman 
A. H. Edwards. 

W. S. Jamieson. 

Geo. D. McLeod. 

A. Wiley. 

H. W. Lofft. 

S. H. Logan. 

H. H. Loosemore. 

^rof. Fred R. Lorriman. 

J. S. Lotimer. 

Dr. Julian D. Loudon. 

Dr. G. W. Lougheed. 

F. 0. Lucas. 

Prof. G. H. W. Lucas. 

H. Lundberg. 

Benjamin Luxenberg. 


Kenneth R. McLennan. 

R. J. Maclennan. 

J. A. McLeod. 

Gordon McMillan, 

W,m. Macmillan. 

Macmillan Oo. of Canada Ltd. 
Robert Huckvale. 

G. E. Rogers. 

F. A. Upjohn. 

Prof. W Harvey McNairn. 
John M. McPherson. 

J. McQueen. 

Canon A. L. McTear. 

David B. McWilliams. 
Edward 0, 'Maher. 

Fred Mallison. 

Wm. H. Marsh. 

F. W. Marshall. 

Col. K. R. Marshall. 

Robert J. Marshall. 

G. S. Martin. 

Prof. W. H. Martin. 

Dr. A. D. A. Mason. 

A J. Mason. 

T. H. Mason. 

Hon. Vincent Massey. 
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Hon. Justice C. A. Hasten. 
A. S. Mat-hers. 

A. C. 'Matthews. 

Mrs. A. C. Matthews. 
Hon. Albert Matthews. 
Hon. R. C. Matthews, 

R. G. Matthews. 

T. Prank Matthews. 

W. Donald Matthews. 

Mrs. W, L. Matthews. 

A. P. Mayne. 

H. G. Meech. 

Rt. Hon. Senator Arthur 
Meighen. 

Dr. B. Mendel. 

Thomas E. Menzies. 

A. Merkur, 

Lieut.-Col. James Mess. 

C. H. S. Michie. 

John G. Middleton. 

Hon. Mr. Justice W. E. 


W. E Middleton. 


Middleton. 


M. — Continued. 

Graham Millar. 

John C. Millar. 

John M. Millar. 

A. H. Miller. 

Miss N. M‘. A. Miller. 
J. H. Milnes. 

J. P. Milnes. 

Mining Corporation of 
Canada Ltd. 

G. C. Ames. 

J. A. H. Paterson. 

A. J. Mitchell. 

A. N. Mitchell. 

Dr. E. W. Mitchell. 

J ohn W. Mitchell. 

D. A. Moddle. 

P. W. Moeser. 

T. L. Moffat. 

R. T. Mohan. 

Moloney Electric Co. of 
Canada Ltd. 

H. R. Pardoe. 

Geo. D. Y. Leacock. 


G. A. S. Nairn. 

W. Percy Near. 

Prof. A. W. H. Needier. 
Prof. G. H. Needier. 

E. V. Neelands. 

Balmer Neilly. 


N. 

Allen Neilson. 
Morden Neilson, 
Wallace R. Nesbitt. 
John Ness. 

P. G. Nichol. 

J. C. Nicholls. 


Moloney Electric Co. of 
Canada Ltd. 

A. J. Magley. 

A. S. McCordick. 

Prof. E. S. Moore. 
Rowland C. Moore. 

S. J. 'Moore. 

Richard Morawetz. 

W. G. More. 

Dr. Geo. A. Morgan. 

R. B. Morley. 

G. P. Morris. 

H. T. Morrison. 

P. K. Morrow, 

George A. Morrow. 

Roy Mottram. 

P. J. Mulqueen. 

G. H. Muntz. 

James Y. Murdoch, 

D. Bruce Murray. 

Dr. Gordon S. Murray. 
Rev. Dr. J. Lovell Murray 

H. C. Myers. 

A. J. Mylrea. 


James Nicholson. 

R. K. Northey. 

A. G. Northway. 
John A. North way. 
Erik Nylin. 


J. E. OTarrell. 

Dr, John Oille. 

Dr. P. J. O'Leary. 
Lieut.-Col. E. A. Olver. 


Dean William Pakenham. 

E. E. Palmer. 

Avem Pardoe. 

Parker Pountain Pen Co. 
James C. Grier. Ltd. 
Arthur Proudfoot. 

Hoy 0. Pennington. 

C. R. Swinden. 

N. P. Parkinson. 

Dr. Arthur E. Parks, 

A. L, Parsons. 

A. G. Partridge. 

A. B.' Patterson. 

H. P. Patterson. 

J. P. Patterson. 


N. W. Radforth. 
Robert Rae, 

H. J. Rahlves. 
Charles Ramsay. 
A. C. Ransom. 

C. W. Bayes. 


0 . 

H. T. O'Neill. 
Britton Osier. 
P. G. Osier, 
Glyn Osier. 


P. 

A. P. Patton. 

A. R. Payne. 

Lester Payne, 

C. T. Pearce. 

N. C. Pearce, 

Richard Pearce. 

Dr. Robin Pearse, 
Gordon P. Perry. 

G. A. Peters. 

Pitzallan Phillips. 

Col. W. E. Phillips. 

A. E. Phipps. 

D. R. Pidgeon. 

Prof. William Plunter 

Piersol. 


R. 

A, C. Ransom. 

Mrs, C. W, Bayes. 

R. M. Dennis. 

Mrs. R. M. Dennis. 

E. W. Doncaster. 

Mrs. L. W. Doncaster, 


Otaco Ltd. 

George MacDiarmici 
G. W. Phelps. 

J. Morrow Oxley, 

M. Oxley. 


Chas. A. Playle. ' 

H. R. Pollock. 

E. H. Pooler. 

P. B. Poucher. 

Prof. I. R. Pounder. 

D. L. Pratt. 

J. P, Pratt. 

Magistrate J. L. Prentice. 
Vincent W. Price. 

Dr. Alexander Primrose, 
G. P, Pritchard. 

E. M. Proctor. 

C. P. Publow. 

Prank Pullen, 


A. C, Ransom. 

C. J. Ellison. 

Ian Graham. 

R. J. Hamilton. 

“Mrs. R. J. Hamilton. 
W. D. Johnston. 
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R. — Continued. 
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Historical Note. 

O N June 20th, 1849, a small gathering of surveyors, architects, and 
civil engineers, practising in and around Toronto, met in the office 
of Mr. Kivas Tully, to form an association of members of the three 
professions throughout the province. Out of this grew the Canadian 
Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. He died on July 22nd, 1915, 66 years 
after its foundation. The association was incorporated by Royal 
Charter granted on the 4th of November, 1851, and became known as 
the “Canadian Institute.” 

Sir William Logan, who was the first president of the Canadian 
Institute, was succeeded in 1852 by Captain (afterwards General Sir 
J. Henry) Lefroy, R.A., F.R.S., Director of the Imperial Magnetic 
Service in Toronto and later Governor of Tasmania and of Bermuda. 

Beginning with the year 1851, there was published by the Institute 
“The Canadian Journal; A repertory of Industry, Science and Art,” 
under the editorship of Henry Youle Hind, who had conducted explora- 
tions in Western Canada, and was then Professor of Chemistry in 
Trinity University. In a later series the Rev. Henry Scadding, D.D., 
who was president of the Institute from 1870 to 1876, published his 
well-known series of “Collections and Recollections on Toronto.” 

Weekly meetings of the Institute have been held consecutively 
each year from November to April since the Royal Charter was granted 
in 1851. At the earlier meetings, papers on scientific problems of the 
day were read and discussed, and practical work was carried on by the 
various sections which were under the administration of the Institute. 
The most outstanding of these were the Biological Section, the Geo- 
logical and Mining Section, and the Historical Section. 

About the beginning of this century it was felt that the discussion 
of scientific papers did not convey to the public the benefit of the know- 
ledge involved in them, nor the important results that had been 
attained. In order, therefore, to establish a more direct communica- 
tion with the public, the system of weekly Saturday evening lectures 
was begun, with the object of directing the attention of the people to 
questions of public interest and utility on which scientific opinion 
might have an important bearing. 

A few of the accomplishments of the Institute are to be found on 
the following pages, and from them it may be seen that the objects of 
the charter, granted in 1849, have been pursued steadily ever since. 

On the 2nd of April, 1914, His Majesty the King granted permis- 
sion to change the name to “Royal Canadian Institute.” 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto of the following 
scientific societies: 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. 

(b) The British Association for the Advancement of 
Science, 1897 and 1924, 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 


2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of 
adopting for the whole earth, twenty-four standard meridians, fifteen 
degrees apart in longtitude. He published many papers on this sub- 
ject, and with the co-operation of the Institute, the zone system of 
time-reckoning was adopted in most of the countries of the world. 

3. The Museum. 

The Ontario Archaeological Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4. Publications. 

The Publications of the Institute have appeared in four principal 
series and one minor series as follows : — 

(1) “The Canadian Journal: a Repertory of Industry, Science 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 1855. 

(2) “The Canadian Journal of Science, Literature and History.” 
15 vols., 8vo, Begun January, 1856, ended January, 1878. 

(3) “Proceedings of the Canadian Institute.” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archaeological Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the l^vince of Ontario, 1886-1894, 
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(5) Minor Series. “Proceedings of the Canadian Institute.” 
From 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Royal Canadian Institute.” Begun 
October, 1890, and up to October, 1942, Part 1 of the twenty- 
fourth volume has been published. This publication contains 
scientific papers on technical subjects, relating to all branches 
of science. These papers are submitted by those doing 
research work. The publication is sent to learned societies 
throughout the world, and these societies send their own 
publications in exchange. Any Ordinary member of the 
Royal Canadian Institute may receive a copy of this publica- 
tion upon Request. 

(7) “Proceedings of the Royal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 1936 
and to date eight volumes have been published. 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Mr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

5. The Library. 

As a result of the exchange of publications with learned societies 
for the past ninety-four years, the Institute has built up a most 
important scientific library of over thirty thousand volumes, many 
of which are indispensable to scientific workers in this part of Canada. 
For protection against fire, this library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 

6. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Research, 
the forerunner of the National Research Council, was appointed by the 
Dominion Government, and that the Ontario Research Foundation was 
instituted through the co-operation of the Ontario Provincial Govern- 
ment and manufacturers. 

7. University Grant. 

The Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1 942-1 943 

As 'presented to the D4th Annual Meeting, Saturday, April 3rd, 1943, 
held in the Royal Ontario Museum. 


During this last year our thoughts have inevitably been centred on 
world affairs, on the struggles in Russia, in the North Atlantic, the Pacific, 
and in North Africa. This report, therefore, is the report of an institu- 
tion within a nation at war. 

What place does the Royal Canadian Institute occupy in time of war ? 
My own belief, and this has been shared by members of your Council, is 
that the Institute has a very important role to perform. The welfare of 
our country depends upon the intelligent co-operation and support of us all 
— ^we are not mere pawns in a totalitarian state — ^we are the state itself. 
It is true that a considerable number of our peacetime rights must properly 
be handed over to executive branches of the government, but in the last 
analysis the government rests upon, and is controlled by, the citizens of 
Canada. This is a tremendous responsibility. It means that a good 
government can only be maintained by an intelligent population. Even 
more in war than in peace, I consider that it is the responsibility of the 
individual to maintain an intelligent appreciation of modern developments ; 
it is the privilege of educational institutions to foster the dissemination 
of information for the benefit of the individual, and accordingly, for the 
benefit of the state of which he is a part. 

If this point of view be correct, then upon such societies as ours rests 
a full responsibility for carrying on. This we have tried to do during 
the last year, facing the inevitable difficulties of the period. 

I am sure that you all recognize the three main functions of the 
Institute— the spreading of knowledge by means of our scientific publica- 
tions— the building up of our library for the benefit of research workers — 
and the holding of public lectures whereby the latest developments in 
science are made known to the citizens of Toronto. These three aspects 
of the Institute’s work have all been maintained. 

With regard to our publications, our Honorary Editor, Professor E. M. 
Walker, has been responsible for bringing out a volume of Transactions as 
well as one of Proceedings. Those who know Dr. Walker need no assur- 
ance that the high scientific standing of our publications has been main- 
tained. The Institute has been grateful to Dr. Walker for his work over 
many years. 
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In the library the impact of the war has been very severely felt. 
Obviously, publications from enemy sources have been unavailable for 
several years, and the difficulties of ocean transit have interrupted mail 
service between Canada and the neutral countries, as well as between our- 
selves and the other Allied Nations. Consequently, the number of publica- 
tions received has been less than usual, and there are gaps in the numbers 
received which will prove difficult to fill. Our Honorary Librarian, Pro- 
fessor Craigie, has made every effort to reduce the count of thes'e missing 
numbers but he is facing an extremely difficult situation from which there 
seems no easy road of escape. Moreover, within our own organization, 
the library has suffered. As you know, our former Executive Secretary, 
Mr. Murray, was given leave of absence a year ago. His work has been 
taken over by Mrs. C. S. Rawlings who formerly carried out many of the 
actual details in the library. Since her time for this work has thus been 
curtailed the library has suffered. It is difficult to obtain a part-time 
library assistant, still more difficult to find the time to instruct and super- 
vise such a part-time worker, and consequently there has been a decline 
and not advance in the efficiency of the library. I regret that this is the 
case but I think the facts are clear. 

Our third main function, that of the holding of public lectures, has been 
maintained. Our programme has comprised twenty lectures, delivered in 
Convocation Hall on Saturday nights. I think your Lecture Committee 
has to be congratulated on the type of programme arranged by them. 
Each speaker has been qualified to deliver an address on some aspect of 
modem science. The programme has been perhaps rather heavier than 
n other years, a factor which has appealed to some of our members and 
not to others, but your Lecture Committee felt that this was a desirable 
point of view to stress in war. The lecturers have been drawn from our 
own university, from other Canadian universities, from Provincial scien- 
tific departments, from industrial enterprises in Canada and by scientists 
on the staff of the Dominion Government. From the United States we 
have had the usual co-operation which we have come to expect. From 
scientists in the employ of the American government, from the technical 
staff of industrial concerns, and from American universities we have had 
distinguished speakers. It is no light matter for a man to interrupt his 
work to prepare a semi-popular address and to take time to come to Toronto 
to deliver it. To all our guest speakers we are grateful. The Royal 
Canadian Institute has always been anxious to co-operate with other socie- 
ties in the holding of joint meetings. We have met this year with the 
Toronto Branch of the Engineering Institute of Canada, with the Society 
of Chemical Industry, with the Toronto Chemical Association, with the 
Toronto Branch of the Archaeological Institute of America, and with the 
Toronto Section of the American Institute of Electrical Engineers. I 
think you will agree that these have been among our most interesting 
meetings. In a more informal way, we have arranged to have our out-of- 
town guests meet their local confreres at luncheon; that this has been 
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appreciated is shown by the fact that guests have come from London, 
Guelph, Hamilton and Ottawa. Perhaps it is presumptuous to speak of 
men from these cities as “local” confreres, but at least we in Toronto have 
shown ourselves willing to share our guests. 

In connection with our lectures certain difficulties are encountered. 
First, I would name the acoustics in Convocation Hall. In spite of efforts 
made by a committee of your Council, and in spite of the fact that each 
speaker has been taken to the Hall in advance and coached in the use of 
the microphone, I realize that many of our members have had difficulty in 
hearing the speakers. To those who have been unfortunate in this way I 
tender my apologies; the difficulty would appear to be partly the fault of 
the speakers, and partly that of the hall; I would strongly urge that the 
incoming Council continue to try to solve the problem. Secondly, we have 
had the misfortune to meet appalling weather on various Saturday nights. 
Transportation problems have increased the difficulties due to the weather, 
and have contributed in no small measure to the diminution of our audi- 
ences. Finally, but by no means least of our problems, the longer hours 
and heavier responsibilities canned by so many individuals have limited 
their attendance. I feel that the success of a lecture can be measured not 
by the size of the audience alone, and though I regret that the number 
attending has been smaller this year than formerly, I think that those 
attending have received significant information on the branch of science 
in which they are interested. 

A pleasing feature of oim Saturday evening lectures, and one much 
appreciated by everyone, has been the organ music so beautifully rendered 
by Dr. T. A. Davies. 

Financially, rigid economy everywhere and curtailment of expenses in 
library work has enabled us to carry through with a credit balance. Our 
Honorary Treasurer, Dr. Sigmund Samuel, has been able to present a very 
satisfactory statement which I will not give in detail, but which can be 
consulted by any member who would care to look into it at our headquarters 
at 198 College Street ; parenthetically, may I ask that members do so, as 
the more interest shown by members in the Institute the better for us all. 
Briefly, and in round figures, our income has amounted to ?9,000'.00. This 
is derived from a provincial grant of $500.00 towards the support of the 
library, and the remainder, a trifle over $8,500.00 from membership fees 
and interest. Our actual expenditure has been $7,500.00' ; to this must be 
added approximately $1,000.00 necessarily set aside for the completion 
and binding of sets of periodicals which are unavailable during the war. 
We have, therefore, a small credit balance largely derived from savings in 
office assistance. I want to strike a note of caution for the future in 
pointing out that though expenses are properly curtailed in wartime, they 
must, sooner or later, be made up if the library is to be maintained accord- 
ingly to the long traditions of the Royal Canadian Institute. 
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We have welcomed 188 new members during this year, making a total 
membership of 1481. In an ideal world I am sure that individuals would 
struggle for the privilege of becoming members of the Royal Canadian 
Institute, but I sometimes feel that we have not yet reached that ideal 
state, and in cold fact the obtaining of members, both individuals and cor- 
porate, is a difficult and time-consuming task. I want to express partic- 
ular appreciation to Mr. Publow, Chairman of the Membership Committee, 
and to Mr. George Gale who had done yeoman service for the Institute for 
many years, and who, having asked to be relieved of the responsibility of 
the chairmanship of the Membership Committee, turned in and laboured 
like a Trojan to help Mr. Publow. Against this gain of new members, the 
loss must be recorded of 182 members through death or resignation, and a 
further diminution, which we are proud to record, through the absence of 
members on active service. 

We have been fortunate this year in our relations with the Press. In 
spite of the increased cost of production and increased demand for space, 
the newspapers have been generous in the advance notices and in their 
write-ups of lectures. We have held press conferences every Saturday 
morning throughout the year. I think the papers have welcomed the 
opportunity of interviewing distinguished scientists and our guests have 
been courteous in giving their time and information. This type of press 
conference was admittedly an experiment and I have made it my duty to be 
present every Saturday morning at these conferences and then to take the 
speaker up to Convocation Hall. Besides attending these morning con- 
ferences, the papers have been ably represented at the evening lectures. 
Mrs. Matthews, Chairman of our Publicity Committee, has done splendid 
work in her contacts with city editors. To her we are grateful. 

For many years it h 9 ,s been the practice of the Royal Canadian Insti- 
tute to show appreciation to our speakers by entertainment in Toronto. 
In spite of rationing and difficulties of transportation Mr. Eadie and the 
Entertainment Committee have arranged adequate hospitality and I think 
that all our guests have enjoyed their stay. We are indebted to a number 
of members of the Institute and their wives for the hospitality shown to 
our speakers. As an experiment, sm^l receptions for members and their 
guests were held immediately after the lecture in the rotunda of Simcoe 
Hall. I think some members enjoyed these, but the location was not satis- 
factory, and I feel that the experiment can be considered only partly 
successful. 

Both a War Services Committee and a Conservation Committee have 
been carried on during the year. Their work has been unostentatious and 
has consisted largely in help given, and co-operation with, existing organi- 
^tions. It was the hope of the Institute that expansion might take place 
in the formation of branches in London and other cities; considerable 
correspondence has been carried on, and I made a trip to London, but the 
number of other obligations held by those likely to sponsor the organization 
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has made the present time inopportune. The matter is not dead but I am 
afraid that it will be after the war before we may look for much progress 
along these .lines. Under the leadership of one of our Past Presidents, 
Mr. Wills Maclachlan, a committee has been set up to make preparations 
for the one hundredth. anniversary of our founding. This will come in 
1949, and if it is to be celebrated fittingly preliminary arrangements must 
be made well in advance. Another matter considered by your Council has 
been that of Honorary members. A report on this subject will be pre- 
sented later this evening. 

I referred to leave of absence last year of Mr. D. Bruce Murray, our 
Executive Secretary. Mr. Murray has since resigned and I wish to take 
this opportunity of thanking him for his services to the Institute, and to 
wish him on behalf of us all, the best of good fortune in his new position. 
Mrs. C. S. Rawlings has taken over the position of Executive Secretary 
and has done a splendid job. Hers is, at best, a difficult position, particu- 
larly in her first year and when her work was made more diflScult by the 
rotation of officers. I wish to thank her on my own and on your behalf. 
We have had the good fortune to have had a very capable stenographer in 
Mrs. Watson who has lightened the work of Mrs. Rawlings and your Council 
considerably. 

It is a pleasure to record the helpful co-operation I have had from my 
colleagues on the Council. Colonel Lamb, our First Vice-President, Mr. 
Eadie, our Second Vice-President, Professor Dunbar, our Honorary Secre- 
tary, and Mr. Publow of the Membership Committee have all spent many 
hours on work for the Institute. Indeed, Council generally has been most 
generous and helpful, so that the mentioning of these names may seem 
invidious. The difiiculties of the year have been increased by the fact that 
two members of our Council are on active service, while others have been 
so engrossed in their activities that they have been unable to attend either 
Council meetings or Saturday evening lectures. This has thrown a still 
heavier burden on those left and I can only say that it would have been 
impossible to have directed the activities of the Institute without their con- 
sistent encouragement and help. As you know, we have a rotating system 
whereby three members of council drop off each year. This year we lose 
Professor Gilchrist, Mr. Mason and Professor Dymond. Professor Gilchrist 
and Mr. Mason have served four years as Councillors, and have contributed 
their full share to the Institute; and we regret the termination of their 
term of office. Professor J. R. Dymond, our Senior Past President, like- 
wise ceases to be a member of Council since only three past presidents 
serve in that position. Professor Dymond became Honorary Secretary in 
1931, served in that capacity until 1934, then became a member of Council 
and passed through the successive positions of second and first Vice-Presi- 
dents and President. He now leaves the Council after 12 years of con- 
tinuous and conscientious service. Few have done more for the Institute, 
and I can speak with full knowledge when I say how helpful he has been 
during the past year. Professor Dymond is one of those distinguished 
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scientists who, some way or other, finds time to serve his fellows in his 
Museum activities, in his labours for the Royal Society of Canada, for the 
Royal Canadian Institute, for the Federation of Ontario Naturalists, for 
the Toronto Field Naturalists’ Club, a public-spirited citizen whom we all 
honour and admire. 

New blood will come with the new members of Council and I am sure 
that my successor will receive the same support and help that has been 
my good fortune. Personally, I have enjoyed my work with the Royal 
Canadian Institute, except perhaps the matter of picking up lecturers at 
7 o’clock on a Sunday morning to get them to the train, and the writing of 
310 letters in connection with our lectures. I submit this report with full 
appreciation of the honour you have paid me in giving me the responsi- 
bility of guiding its destiny during this past year. 
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The Saturday Evening Lectures 


One of the objects of the Koyal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of every member of 
the community, it is necessary to create an intelligent public "who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their own field. The purpose is to interpret scientific research 
for the public. 



// 


Race and Race Concepts^^ 


T. !F. McILWRAITH, M.A. (.Cantab.), P.R.'S.C. 

Professor of Anthropology, Vnivetsity of Toronto, and Associate Director of the 
Royal Ontario Museum of Archaeology. 

PREsiDEimAL Address. 


October 31st, 1942. 

In a totalitarian state the primary function of a good citizen is to 
obey a dictator without question; in a democracy a citizen’s obligation is 
to give the state the benefit of his intelligence and his knowledge. It 
follows that we in Canada have the responsibility of educating ourselves 
so that, in this time of crisis, we can play our part with efficiency. Accord- 
ingly, I have chosen for my presidential address the subject of Race, a 
theme of vital significance to-day, but one about which there has been a 
great deal of ignorance and loose thinking. 

A study of race manifestly requires a study of mankind as a whole, 
and this entails the problem of classification. From early times we find 
that peoples have attempted to classify themselves and their fellows ; more- 
over, some of the difficulties apparent in the dawn of history are still with 
us to-day. Among these I would mention first the difficulty of objectivity. 
It is easier to study the stars, plants, or minerals in a detached manner 
than it is to deal with our fellow men. Yet mankind must be regarded in a 
thoroughly objective manner if our conclusions are not to be vitiated by 
personal bias. 

A second difficulty in the classification of mankind has been igvoruTice. 
The ancient Egyptians, unhampered by too much knowledge, classified 
mankind in a very rough and ready manner, using colour as their principal 
criterion ; they considered themselves as red-brown, the Asiatics as yellow, 
the Negroes as black, and the westerners or northeners as white. The 
classifications of later generations were more disturbed by legends and 
myths, whereby strange semi-human creatures were included in their find- 
ings. One of the earliest and most naive of these descriptive classifications 
is taken from Strabo> a geographer who lived about the time of Christ and 
who included the following creatures : 

“Such are the Aimikteres, that want Noses, and have only two holes above their 
Mouth; they eat all things, but they must be raw; they are short lived; the upper 
part of their Mouths is very prominent. The Fnotokeitai, whose Ears reach 
down to their Heels, on which they lye and sleep. The Astomoi, that have no 
Mouths — a civil sort of People, that dwell' about the Head of the Ganges; and 
live upon smelling to boil’d Meats and the Odours of Fruits and Flowers; they 
can bear no ill scent, and therefore can’t live in a Camp. The Monommatoi that 
have but one Eye, and that in the middle of their Foreheads: they have Dogs' 
Ears; their Hair stands on end, but smooth on the Breasts. The Stemophthalmoi, 


18 



that have Eyes in their Breasts. The Panai sphenokephaloi with Heads like 
Wedges. The Makrokephaloi, with great Heads. The Hnperboreoi, who live a 
Thousand years. The Okupodes so swift that they will out-run a Horse. The 
Opisthodaktuloi that go with their Heels forward, and their Toes backwards. The 
Makroskeleis, the Staganopodes, the Monoskeleis, who have one Leg, but will 
jump a great way, and are call’d Sciapodes, because when they lye on their 
Backs, with this Leg they can keep the Sun from their Bodies.” i. 

Such bizarre concepts were held as late as the seventeenth century. 
The following is taken from a map of the Kingdom of the Saguenay on 
the north shore of the St. Lawrence, published in that century. 

“Herewith is the demonstration of a race called pygmeous, small people of about a 
rod high. At the age of three they breed and at eight they die without having 
known shyness or justice or honesty, and for their turpitude they are considered 
brutes rather than men. It is said that they are incessantly at war against 
birds called grues — ^“cranes’.” 2- 

We may smile at the credulity of Strabo or of the seventeenth cen- 
tury cartographer, but we must remember that throughout the Middle 
Ages tales of giants, dwarfs, amazons and mermaids were accepted with- 
out question. Indeed we are barely beyond that period to-day, and many 
of us can remember as children the alluring invitations to pay our money 
to see the tailed man from Africa, the wild man of Borneo or some other 
allegedly semi-human creature. And in parts of South America it was 
only yesterday that it was necessary to point out that the aboriginal 
Indians did not have tails, did not and could not leap through the branches 
like monkeys and were, in fact, human beings. 

Not only has ignorance confused the classification of mankind; a 
third difficulty, ■prejudice has also played a still larger part in obscuring 
the truth. If we go back to the days of Rome, we find, in fact, that the 
only classification of man which was significant was whether or not an 
individual was a Roman citizen. Our ancestors in the British Isles, for 
example, were barbari, and although the remark attributed to Gregory 
(was it not?) that the blue-eyed slaves were not Angles but Angels may 
be apocryphal, none the less it indicates the tenor of the times when those 
who were not Roman citizens were outside the realm, irrespective of their 
physical characteristics. So too in China in the 18th century, when the 
inhabitants of the Middle iOngdom looked askance at all foreigners. So 
too, in Scotland in the 17th century, when the Macdonalds and the McLeods 
•were warring in the Outer Isles and those who did not belong to the clan 
which had predominance at the moment were regarded as barely human. 
So was it in England, when in the 18th and 19th centuries slavery was a 
respectable practice and negroes were rounded up like wild beasts and sold 
on the block with no feeling that they were human beings at all. The 
history of the Inquisition abounds in cruelty when Roman Catholic burnt 


J- This summary of Strabo is taken from Haddon, A. C., History of Anthropology, 
London, Watts & Co,, 1920, p, 2S, 

2* Barbeau, C.M., The Kingdom of the Saguenay, Macmillan Co., 1936, p, 15. 
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Protestant and Protestant burnt Roman Catholic, and both regarded Jews 
as inferior creatures. Here the criterion of classification of mankind, was 
based not at all upon the biological characteristics, but upon religion. 
Hitler to-day has turned back the hand of time and has given to the world 
the spectacle of human beings classified in accord with their membership 
or non-membership in the Reich. Inquisitors of the 17th century showed 
an equal mentality, but never his deliberate ruthlessness. Classifications 
of mankind have over and over again been swayed by tribal, by national or 
by religious sentiment, in which physical or racial characteristics have 
played an insignificant part. 

What of the present? With our modern knowledge, we may place the 
monsters of Strabo or of the Middle Ages in the limbo of mythology, and 
we can disregard completely the biased imaginings of Hitler, but are we 
ourselves governed by the scientific facts regarding mankind so that our 
attitudes are in accordance with these facts ? 

Modern knowledge reinforced by photography has made us perfectly 
familiar with the physical appearance of peoples in all parts of the world. 
The black-skinned Negro of Africa, the wavy-haired Australian aborigine, 
the straight-haired American Indian, the Philippine Islander, the Samoan, 
or the Papuan of New Guinea, are all familiar figures. They may strike 
us as somewhat unusual physical types, but they d'o not appear as strange 
creatures from another world as they would have to our fathers and still 
more to our grandfathers; but, like every other group in the world, we 
tend to think of ourselves as normal and of other people to a greater or 
lesser degree, queer. We are white people and imply that that term is 
definite and uniform, whereas, in cold fact, we are a very mixed group. 
One has only to look at any audience to see the force of this statement. 
Take stature for example. The normal distribution of height varies from 
S' 4" to 6' 2". A difference of 10 units in 64 units is a difference of 
some 15% mathematically. In our society such a difference is completely 
inconsequential, and therefore unnoticed, but no mathematician would 
accept the thesis that two objects that differ by 15 % are the same. Equal 
diversity is apparent in eye colour, where the common range is from very 
light blue to black. Here too, there is nothing approaching biological uni- 
formity. In hair we are familiar with shades that pass from tow, to gold, 
to brown, to black, with a series of reds as well. So for other characteris- 
tics, complexion, shape of the nose, face and head, hairiness, texture of 
the hair, size of the mouth and many others. Until these differences are 
pointed out we do not notice them at all, because they are all familiar in. 
our own society. 

In brief then, we are not biologically homogeneous, but we do not 
notice the differences which are familiar. Our population consists of a 
number of overlapping ts^pes, ranging from fair-haired blondes to swarthy 
brunettes. 

If, in one’s mind’s eye, one should go to the Eastern Mediterranean 
one would be in an area where the most common type was definitely darker 
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than our own, and with curlier, darker hair. Again there would be no 
absolute uniformity, but the range would be on a much darker scale than 
that with which we are familiar. Go further south to the borders of 
Negro Africa and there would be a similar range of variation, but on a 
still darker plane with a Negro not appearing radically different from 
the norm; and finally, in central Africa the dark-skinned Negro is the 
common type. Hence we may say that there are intermediate forms which 
show every degree of intergradation from the fairest of North Europeans 
to the blackest of Negroes. The differences in various varieties of man- 
kind are obvious and we tend to think of them. 

A different picture appears, however, when we think of human re- 
semblances. 

1. The framework of every variety of man is identical, bone for bone, 
muscle for muscle, nerve for nerve. This extremely complex organism, 
the human body, is the same throughout the world. 

2. The muscular movements of man are identical. Take for instance, 
the extremely complex movement of rotating the hand at the wrist and 
flexing the five digits. Such a movement is almost beyond the ability of a 
machine yet it is a commonplace ability of every variety of mankind. 

3. The same biochemical processes are involved whenever man assim- 
ilates food and transforms it into bone or skin or cartilage or muscle. 

4. Such intricate organs as the heart, the lungs, the liver are 
identical. 

Surely any mechanic examining two trucks having comparable com- 
plex identities in internal structure and engines would say that the two 
vehicles were essentially the same, even if one were painted black and the 
other white, even if the headlights were blue or black, and irrespective of 
whether one were 15 % longer than the other. 

Two other points should be mentioned briefly. Man is fundamentally 
so similar that he is subject to the same diseases, and, moreover, the most 
diverse types can interbreed. 

For these reasons it is justifiable to speak of the essential \mity of 
mankind, though this does not mean that mankind is uniform. Groups in 
various parts of the world differ in physical characteristics, indeed no two 
individuals are identical, but the traits common to all human beings are 
sufiicient to warrant their description as a single species. Homo sapiens. 
The intergrading specialized types of man may be described as sub-species. 
Anthropologists tend to use the term race for Homo sapiens as a whole, 
sub-race for the sub-species. 

In view of the way in which diverse types intergrade one can readily 
see how difficult it is to classify the subdivisions of mankind. Everyone 
knows, for example, the Negro type with broad nose, black skin, curly hair 
and everted lips; so likewise, the Nordic with fair hair, blue eyes, pink 
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and white complexion, tall stature, long neck, big bones, huge hands and 
enormous feet. These two types are easily recognizable, but, taking the 
Nordic as an example, one can see the endless difficulty of trying to 
classify individuals with, for example, fair hair, but dark eyes and small 
build, or those having the stature and build of a Nordic but the complexion 
of a southern European. Truly, man is a mixed creature and any attempt 
at a rigid classification 'of sub-species within the whole is impossible. Thus 
it is nothing but an absurdity to imagine that any nation, England, France, 
Belgium, or any example you choosie, is biologically “pure” or uniform. 
In fact only Germany makes any claim along these lines, and no scientist 
would pay Hitler the compliment of believing his clainos. Nationality and 
physical characteristics do not coincide. Think for instance of the Scots ; 
among whom are to be found the small-boned dark Highlander, the big, 
dark, hairy individual from the Outer Isles, the red-haired and freckled- 
faced Camerons, and the big blond Nordics. All are Scots. But even if 
one were to conceive an impossible situation, namely, that a specific type 
could ever coincide with a nation, there would still be no basis for assuming 
national superiority, because no type is superior to another. In our mixed 
society we recognize individual mental variations ; but success in our com- 
munity, measured by any criterion you choose, is never correlated with 
physical type. None but Hitler would claim that all Nordics take first 
class honours in university examinations. The Nordic with his powerful 
build has a great advantage in a hand-to-hand combat, but success in 
rough-and-tumble fighting is no longer a serious consideration in modem 
life. One has only to think of the great figures of history to realize that 
they were not all Nordics, or indeed of any one tsrpe. 

This leads to the question whether there are appreciable mental differ- 
ences among the various sub-types or sub-races of mankind. Eemember- 
ing the -biological unity, one would expect similar mental unity, even 
though this runs counter to the general assumption that “we” are superior 
to all other peoples. Remember that others have the same ideas. Not 
long ago an Indian friend of mine commented to me on the stupidity of the 
white man. “If we knew of a bad man who was collecting guns and 
ammunition, we would kill him. You white men knew what Hitler was 
doing but you were too stupid to stop him before he was well armed.” I 
know that my Indian friend was not convinced of the white man’s intelli- 
gence. Or I remember hearing in 1931 of the western business man who 
spoke patronizingly to a Chinese merchant of the latter’s archaic methods. 
“Maybe”, said the Chinese, “but we did not have the collapse of our stock- 
markets in 1928”. An Eskimo would be horrified, nay shocked, at our 
unequal distribution of food and clothing, sharing being a vital part of his 
culture. Man, including ourselves, is apt to forget the biblical parable of 
the motes and beams in regarding all other peoples as inferior. 

What basis is there for an assumption of mental superiority and 
inferiority, and how can it be judged? How can we compare the ability 
of an Eskimo to perform the exacting tasks of his life, together with the 
minute requirements of his social and religious beliefs, with the abilities 
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required to be a successful citizen of Toronto? If one of us "were to be 
dropped suddenly into an Eskimo household we should be woefully uncom- 
fortable, and indeed should probably be unable to survive. But remember 
that an Eskimo would unquestionably regard attendance at a lecture as an 
experience as agonizing to him as participation in a blubber feast would, 
be to us. Our society is highly specialized in regard to mechanics, and 
mechanical developments have made possible complex methods of world 
transport and world intercommunication so that the discoveries of science 
in any part of the world are made available rapidly to all other regions. 
Therefore, the works which we judge as our own are, in fact, the products 
of the labour of many individuals in many parts of the world through 
many generations. The motor car, the electric light, the radio and other 
essentials of “our” civilization are due to workers completely unknown to 
us. We profit from them, but most of us would be incapable of producing 
electric light, glass, radio equipment, or steel if forced to depend upon our 
own knowledge, and forced to depend, moreover, upon tools made with the 
materials immediately at hand. Judged from this standard the mechanical 
achievements of various parts of the world become definitely comparable 
to our own massive bridges and skyscrapers. Who, for example, among 
ourselves could stretch a bridge across a river with only pendant vines 
and bamboo as the only bridge-building material? And yet the Pygmies 
of the Congo do this. Which of us can produce as symmetrical a pot or 
one as accurately decorated as a thousand potters among the Indians of 
the South-West? A specialist among us could, but to the Pueblo Indians 
of the last century virtually every woman had this degree of professional 
skill. Or think of the labour and skill involved in clearing large patches of 
forest in Southern Ontario with stone axes as was done by the Iroquois 
people who were here at the time of the French incursion. So too, in the 
realm of purely abstract intellectual matters. How can one evaluate the 
Mexican discovery of the mathematical concept of nothingness ; the Aztec 
dedication of a temple to the Cause of Causes conceived as a non-anthropo- 
morphic deity ; or the Polynesian concept of the development of the world 
through 19 eras each stretching from a thousand years upward to infinity ? 
We are apt to think that we alone have developed a mode of life with com- 
plicated social economic and religious factors, but we are not alone in the 
development of fantastic institutions. It is so difficult for anyone^ to 
judge the complications of anyone else’s mode of life that it is impossible 
to compare or appraise accurately. 

Even aptitude or intelligence tests are of only slight value in this 
case. We might think that mechanical tests which emphasize the pro- 
cesses of fitting together squares, circles or other blocks call for no pre- 
vious experience and, therefore, would be equally fair to individuals in 
every part of the world. But from infancy we have been accustomed to 
squares, rectangles and other precise geonietrie patterns, familiar with 
them from the time we lay on our backs and looked at the right-angled 
comers of the ceiling or the cylindrical bars of our -cribs. The knowledge 
absorbed by an infant in this way gives him an advantage in any task 
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which includes the use of bricks or blocks, in contrast to the child of the 
Australian native whose experience has been with irregularly shaped 
branches with oval and inexact roofs, and who has never handled anything 
in his life that was either circular or rectangular. Tests of native child 
and white child prove conclusively that the white child is more proficient 
in terms of white culture, but that one would expect. With such tests one 
can indicate the degree of difference between different groups in respect 
to European culture, but they show nothing whatever in regard to the 
relative intelligence of white and non-white. Remembering the biological 
uniformity in all other respects we are justified in believing that man is 
essentially of the same mental ability; individuals vary in different groups, 
but mankind is basically the same. 

Let me give one illustration of complicated mental activities in two 
areas of the world. One of the most complicated mental activities in our 
own society is the so-called “game” of chess which originated, by the way, 
in Asia. Each player controls 16 counters which can be moved only in a 
certain limited number of ways. The movements are precise; there is 
never a trace of hurry in any of the movements and the furrowed brows of 
the players show that a truly enormous amount of brain power is expended 
in defeating the wiles of one’s adversary who is moving a similar set of 
pieces round the board. Compare with this the mental ingenuity required 
in the manufacture of figures from string among primitive peoples, a wide- 
spread game in which the participants usually, and the spectators always, 
seem to derive much more pleasure than from a game of chess. In a single 
figure, instead of the marked squares of a chess board, the player uses his 
10 digits supplemented upon occasion by the toes, mouth, neck and wrist. 
Moreover, on each of these ten digits not one, but as many as four loops 
may be placed. Each may be placed in either of two directions. The order 
of placing is significant and precise. A single error will ruin a completed 
figure, a single error from a smaller range of possibilities is not irrevocably 
fatal in chess. In a completed figure the accuracy, detail and range of 
movement are all on a scale of elaboration equalled by very few mental 
activities among ourselves. How such figures were ever worked out in the 
&st place is difficult to understand. It may be said, and rightly, that this 
is a mere game — ^so is chess ; each is an illustration of complicated mental 
processes, one taken from our own society, one from a primitive area. 

It is difficult to realize the attainments of those who have reached 
eminence in other communities, but men of genius are not limited to our 
own. We must not forget that Plato and Aristotle and even Shakespeare 
flourished in societies which would be regarded to-day as simple and, 
indeed, primitive. Our grandparents would seem ignorant and backward 
could they return to our modern life, but not one of us would /»la.iTn to be 
more intelligent than his grandfather, despite the latter’s ignorance of 
modem mechanical developments. There is no proof of the mental super- 
iority of any group of mankind. 

If, then, man is essentially one, in physical and mental characteristics 
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alike; and if, moreover, every nation contains a mixed population, what 
is the basis for the feeling of race attitudes, or race prejudices, which are 
apparent to-day as at any other period of human history? And apparent 
•both in respect to foreign groups and, distressingly enough, within our 
Canadian population. The answer is not in biological traits, but in 
culture. 

Consider some of the examples already given; of the Eoman classifica- 
tion based upon citizenship; of the Mediaeval dependent upon religion, with 
the accompaniment of the Inquisition; of the blood-thirsty clan fueds of 
the Scottish Highlands, and of a thousand comparable illustrations. These 
differences were not based upon physical characteristics, but upon much 
more vital factors, the attitudes of the groups concerned towards the idio- 
s3mcrasies of the members of other bodies. The things that really matter 
are our religious beliefs, our social structure, our education, our economic 
fabric, the sum-total of our way of life, or, to use the anthropological term, 
our culture. That of no two groups is identical, and every group prefers 
its own. 

Preference for one’s own culture does not warrant an assumption of 
superiority with regard to that of everyone else; still less does it justify 
contempt for those who follow other modes of life. Some of my best 
friends are North-West Coast Indians. Though I regard a number of 
them with sincere affection, I would not wish to follow their customs, nor 
would they wish to change places with me. I admire wholeheartedly and 
pay unqualified tribute to Eussia, but I prefer the Canadian way of life 
to the Russian. I do not know which is superior, which is inferior, but I, 
like everyone else, prefer my own. This has nothing to do with the physi- 
cal characteristics of the Canadians or Russians ; it is a question of culture. 
I detest wholeheartedly everything for which Nazi Germany stands, but 
my hatred of the Germans is not based on racial grounds, it is based on 
cultural. The descendants of Germans who fled or left Germany in the 
last century and who have been bom and brought up in Canada are bio- 
logically of the same stock as the Germans of Europe, but culturally they 
are an integral part of the Canadian population. Our likes and dislikes, 
whether personal or national, are based upon culture, not upon physical 
characteristics; the assumption that a certain trait which we admire or 
scorn is hereditarily linked with a biological type is entirely false. 

Finally, may I point out that cultural classifications change. The 
feuds of the Scottish Highlands and the religious schisms of the Middle 
Ages have, happily, passed away, but we are apt to view intolerantly the 
activities of cultural groups within our own community, forgetting that 
those traits which we notice adversely are capable of modification. Our 
society is as mixed culturally as it is biologically. We have our own 
religions, our own literary tastes, our own hobbies, -our own minor per- 
sonal tastes. Let us realize that the variations within our own culture are 
the result of cultural growth; it is the part of wisdom to view them with 
tolerance. 
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The thesis advanced in this paper may be summed up very briefly. 
All man is of the same species. Homo Sapiens, a biological and mental unity, 
having many intergrading sub-species. Feeling of tension between groups 
is based not upon biological grounds, but upon cultural differences which 
are due to education and to the chances of history. If we grasp these facts 
our relations to our fellow-men will not rest upon the too-easily generated 
sentiments of adulation on the one hand, or of prejudice on the other, but 
upon conclusions reached through an intelligent appraisal of the facts of 
culture. If we hate, we hate with reason; if we admire, we admire with 
reason; if we dislike, we can analyze the reasons for our dislikes and can 
show tolerance. Let our behaviour be based upon science, not upon 
prejudice; we cannot plead ignorance to-day, as could our forefathers of 
the Elizabethan Age. 


^^Soil Conservation Goes to War^^ 

H. H. BENNETT, B.S., LL.D., Sc.D. 

Chief, Soil Conservation Service, U. S, Department of Agriculture^ Wcushington, D.O, 

November 7th, 1942. 

At the time of the first World War, we were not much concerned with 
soil conservation because we had been thinking all along that our resources 
of productive land were limitless and inexhaustible, that we were the best 
farmers in the world, and that everything was going splendidly with the 
land. We did not know the enormity of the soil erosion problem, were 
not concerned about it, and had no national proigramme for conservation 
and protection of the land. 

What was the cost of that ignorance, indifference, and inaction? It 
may be summed up as follows : 

1. A plowup of some 30 million acres of new cropland during the 
period of the first World War, a large part of which was land that never 
should have been touched with the plow. 

2. The development of a new terrestrial phenomenon in Americar— 
new to America, but old to the regions of the Sahara and Gobi deserts — the 
phenomenon of great dust storms ; the first of which originated in the plains 
at the base of the Rockies and literally blotted out the sun over Wash- 
ington, D.C., on May 12, 1934, sweeping an estimated 300 million tons of 
soil material out of the fields of the Plains farmers and giving a lot of 
New Yorkers their first real taste of Great Plains wheat soil. 

3. The development of an unnecessary, unwanted, man-induced land 
problem that has been costing the United States around $3,844,000,000 a 
year in damage to crops and grazing lands ; in removal of potential supplies 
of fertile soil and soil-building material; in the waste of fertilizer and 
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seed — along with a host of other costly damages, such as damage to rail- 
roads, to highways, and even to city streets; damage by intensified floods; 
damage to fish and oyster resources; and the filling of stream channels, 
reservoirs, harbours, ditches, and even the cellars of homes, with water- 
transported soil. 

Now — with another devastating World War on our hands, we in the 
United States have very f ortunately come to recognize the existence of a 
serious erosion problem and have under way a great, nation-wide, soil con- 
servation programme. 

Farmers throughout the country are becoming increasingly enthusi- 
astic about the results of conservation farming. First of all, it has proven 
a valuable production measure. With no important exception, soil and 
water conservation farming measures have resulted in increased per-acre 
production. The records show that these conservation farming measures 
will reduce the amount of time it takes to carry on farming operations, 
and they also reduce the wear on machinery and the consumption of power. 
Extremely important these days is the saving of fertilizer, which is be- 
coming harder and harder for the farmer to get. Contour farming, at 
right angles to the slope of the land, prevents rain from washing com- 
mercial fertilizers and manure from the fields. Furthermore, nitrogen is 
added to the soil through soil-and-water-saving rotations which include 
legumes ; and the supply of available plant nutrients is increased by con- 
serving soil moisture and by increasing the content of organic matter. 
Thus, labour is employed most efficiently and beneficially in the conserva- 
tion of land, and manpower is not diverted or wasted on unproductive 
acres. 

In the northeastern part of the United States soil conservation farm- 
ing measures are increasing the per-acre production of potatoes and a 
variety of truck crops. By improving pasture lands and developing greater 
producion of hay and forage crops, the conservation or efficient type of 
farming is also contributing to increased dairy production. 

To cite a specific example of how soil conservation increases yield and 
mote than pays for itself, the results obtained on a New Hampshire farm 
will be given: 

A few years ago, R. N. Johnson, a farmer near Walpole, New Hamp- 
shire, decided that his potato farm was suffering from the effects of up- 
and-down-slope cultivation. To operate on the contour, he removed a 
number of old stone fences. Then he swung his crop rows right across the 
slope in alternating bands or strips, on the level. Ten rows of potatoes 
alternated with a protective strip of hay, then ten more rows of potatoes 
parallelled the hay strip. Some of the hay strips stretched out 1,700 feet 
or more. 

To take care of excess water, he installed more than 30,000 feet of 
terraces and diversion ditches, and nearly 2,500 feet of vegetative outlets. 
All this cost about $1,800. 
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But the returns from the conservation investment on this New Hamp- 
shire farm were immediate, continuing — and convincing. The farm is now 
geared for permanent high production. The cost of capital outlay for con- 
servation improvements was paid for out of increased yields with a single 
crop of potatoes. In 1939, 483 bushels of potatoes per acre were harvested. 
This was 76 bushels more per acre than in the best previous potato year. 
This increased yield, amounting to more than 4,300 bushels from 57 acres 
in one year, was enough to pay for every terrace, every outlet, every shift 
of fences, every single item of conservation expense. 

I was on this farm when Mr. Johnson was asked, “What would it have 
cost you if you had not carried out this soil conservation work?” 

His answer was : “I would have lost my farm in not more than 5 years. 

I might have continued farming, but it would have been at the direction of 
the bank.” 

The important points are that today Mr. Johnson is not only farming 
his own farm, but he is producing more per-acre than he did before he 
adopted conservation methods. 

I could go on almost endlessly giving examples of farmers in all parts 
of the coimtry who have increased their per-acre production through con- 
servation farming. Sometimes the increase is small, sometimes large. 
Wherever conservation practices have been applied on sloping cropland, 
with some topsoil still remaining, yields usually have increased. 

In the Southern States, it is bringing about a steady shift from de- 
structive one-crop farming to a more diversified agriculture. Thousands 
of acres of erosion-damaged land have been brought back into production. 
Crops such as kudzu and lespedeza, which have been so effectively used 
in doing this are being called “miracle crops” by enthusiastic farmers and 
newspapermen. They have healed the ravages of erosion and converted 
formerly desolate localities into profitable dairy sections. 

In the mid-western States — throughout the central and upper Missis- 
sippi Valley — conservation measures are bringing remarkable results. The 
per-acre production of corn, under a conservation system of farming, has 
almost invariably increased — ^in some instances doubled and even tripled. 
Better land treatment has improved milk production per cow. 

In the range country and in far-western United States, similar results 
have followed the adoption of conservation farming methods. On the 
range, we have been able to carry a greater number of livestock per acre 
and the quality and weight of the animals has been improved, because con- 
servation measures, including grazing according to carrying capacity and 
better distribution of livestock through the development of watering, 
places, are resulting in a better range. The yields of wheat in the Pacific 
Northwest have been maintained, and erosion reduced. The orchards are 
being protected against erosion and silting. 
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Everywhere that conservation farming methods have been fairly tried, 
they have resulted in benefits. This is true not only of the United States, 
but everywhere in the world. The world does not have too much produc- 
tive soil. The areas of really good land — high-quality, food-producing land 
— are limited; they are not increasing but are shrinking in size. It has 
been estimated that 75 per cent of the world’s population was under- 
nourished before this global war began. In parts of the world famine had 
come to be a too frequently recurring disaster among large populations, 
and this was due chiefly to soil impoverishment by erosion and unwise use 
of the land. 

At this stage of advancement in scientific agriculture, it should be 
clear to all that people and nations cannot survive without a permanent 
agriculture, that we cannot have a permanent agriculture without per- 
manently productive soil, and that permanently productive soil calls for 
adequate protection of the land against processes of soil exploitation and 
depletion. It must not be forgotten that the' quicker erosion is controlled 
the easier the task and the less the cost. Now that it has been shown 
how soil can be conserved with practical farm measures, and that soil con- 
servation means increased pef-acre yields, there can be no reason for not 
doing the job as quickly as possible wherever it is feasible. 

It should never be overlooked that work on land to keep it productive 
makes it possible for human beings to enjoy, lastingly, the fruits and bene- 
fits of this basic resource, and brings people together perhaps more than 
any other co-operative endeavor. This is my observation from working 
across the years with various groups here in the United States, in Mexico, 
South America, and other places. I am convinced that in the struggle for 
adequate food — ^the thing for which man will fight, and die for in a pinch, 
more quickly than anything else — ^there is opportunity for men working 
together throughout the world to come to better understandings. If land 
everywhere can be made to produce more with conservation treatment — 
•and there is every reason to believe that generally it can be — one of the 
principal causes for discontent will have been removed or mitigated. 

By such action, carried to the ends of the world eventually, one of the 
basic causes of international strife might be eliminated — through more 
productive land for food and raiment. Certain it is, other approaches to 
the proposal of ending wars have led us, 1943 years after the birth of 
Christ, into the most nearly global of all the long bloody lists of wars, and 
the one that potentially could come 'nearest to blasting civilization oif the 
earth. 

Well-fed people, living contentedly on well-tended land, are not so 
likely to be swept off their feet with a lot of hokum about superior races 
and natural spheres of influence ; nor will they be led so easily into wars of 
aggression. 

It must be remembered always that no matter how strongly con- 
structed are our farm buildings, or how well farms may be equipped ■with 
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the advantages of electricity and machinery, if the soil is permitted to 
wash away, all of ns will have lost our sustaining capital — the source of 
food and life. We can replace buildings and machinery and electric lines, 
but we cannot replace productive land. 

It is imperative that the march of soil-impoverishing erosion be halted. 
The problem is at once individual and national in most agricultural coun- 
tries; it becomes international in the aspects of good neighbour relations 
and the Brotherhood of the Soil. 


- "The Life Blood" 

WM. BOYD, M.D. Bdin., F.R.C.P. Lond. 

Professor of Pathology and Baoteriology, University of Toronto. 

November 14th, 1942. 

The human body consists largely of water contained in a waterproof 
envelope — the skin. The blood circulates within this waterproof envelope 
to provide the body cells with the water, food and oxygen which these 
cells require in order to exist. 

The blood has four constituents: the fluid part (or plasma), and 
three solid elements — the red cells, the white cells, and the platelets. 

Blood plasma forms the bulk of the blood. It provides water and food 
for the cells of the various organs. When food has been converted to a 
fluid form by the stomach and intestine, it is carried to the cells by the 
blood plasma. The blood is contained in blood vessels which permit the 
water of the plasma to pass through their walls. This fluid is known as 
lymph. The protein in the plasma holds back the water by osmotic pressure. 
Thus plasma is much preferable to salt solution when used to counteract 
shock. It remains in the vessels where needed, whereas salt solution pours 
out almost as fast as it is put in. 

The red cells in the blood carry oxygen from the lungs to every cell of 
the body. They arO present in countless millions. One of the remarkable 
facts about these oxygen carriers is that they are dying. A cell must have 
a nucleus to live. When created the red cell or corpuscle has a nucleus, 
but before the cell passes into the flowing blood stream to perform its 
function of carrying oxygen the nucleus is lost. The red cells live in the 
blood only a few weeks. 

Thus the plasma and red cells are vital to health. 

The white blood cells or leucocytes and th6 blood platelets are vital 
when disease or injury strikes the body. 

The white c^ls are our first line of defence against bacteria-— the most 
emnmon cause of disease in man and animals. The white cells worm their 


30 



way into the tissues to engulf and digest malignant bacteria. When a 
serious bacterial threat to the body develops, the white ceil factory, which 
is the marrow of the bones, goes into all-out production and the number 
of circulating white cells is increased from six or eight thousand per cubic 
millimetre to twenty thousand, forty thousand, or even sixty thousand. A 
count of the leucocytes provides a simple and fairly accurate means of 
detecting infection in internal organs and helps to distinguish an attack 
of indigestion from an attack of, say, appendicitis demanding immediate 
operation. 

The platelets are important because they liberate a substance which 
causes the plasma to form a solid gel or clot. The platelets first combine 
to form a plug which fills the hole, and then release a substance known as 
prothrombin, which is mainly responsible for clotting. Thus platelets are 
of great value in combatting haemorrhage. 

These four -elements, then, are vital to the blood. Overproduction or 
underproduction of any of these items quickly brings trouble. A defi- 
ciency of red cells results in anaemia. If, for example, the diet is lacking 
in iron, red blood cells cannot be properly formed, and fall both in number 
and quality. Pernicious anaemia results when the stomach fails to pro- 
duce a certain something necessary for the full development of red cells in 
the marrow. As is well known, it can be controlled by feeding or injecting 
liver extract — ^which serves as a storehouse for the certain something 
which is lacking. 

The blood has other tasks to perform. Regulation of body tempera- 
ture is effected largely by means of alteration in the blood flow. The count- 
less small blood vessels in the skin play the same part as the radiator of a 
car — a radiator to which a most sensitive thermoregulator is attached. 

Blood transfusion has become of tremendous importance because of 
the war. The first authentic blood transfusion was performed in England 
by Richard Lower in 1665, on a dog. Other experimenters ran into 
trouble, and for 150 years the matter was dropped. At the beginning of 
the 19th century there was a revival of interest, but fatal accidents were 
too frequent to justify its use in other than desperate cases. The modern 
era dates from 1900, when it was discovered that persons can be divided 
into blood groups and the blood from one group may be incompatible with 
blood from another group. This was the key to the mystery and soon the 
procedure was pfit on a safe and sound basis. 

At first transfusion was given for haemorrhage and severe anaemia. 
At present it is used largely in the treatment of surgical shock which 
follows operations, burns, and severe wounds and injuries even though 
unattended by much loss of blood. The essence of shock is a disappear- 
ance of the fluid part of the blood, so that the blood vessels are compara- 
tively empty and the heart has not sufficient blood to contract on to keep 
going. Plasma is ideal fw shock, and it is doubly valuable because it 
can be dried, which reduces bulk and facilitates transportation and preser- 
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vation; it is restored to its original form by adding a suitable amount 
of water when it is to be used. 

Blood is indeed the life blood. Life as we know it is impossible 
without water, food and oxygen, and it is the blood which brings these to 
every nook and cranny of the body, battling infection on the side. 


^^Controlled Development of Plants^^ 

A. F. BLAKESLiBE, A.M., P11.D., D.So. 

Former Director, Department of Geiietics, Carnegie Insiilulion, Cold Spring Harbor, N,Y,i 

November 21st, 1942. 

Man has used his knowledge of heredity and environment to mould 
plants and animals to his personal advantage, but it is only within the past 
few years that science has evolved a method of creating a new species of 
plant — ^for recent work in removing the sterility of hybrids has produced 
plants more vigorous and stronger than either of the parent species. 

It was apparent that sterility in hybrids resulted from inability of 
the chromosomes to pair up when fertilization took place. If the number 
of chromosomes could be doubled, this inability would be removed. The 
answer was supplied in 1937 by the drug colchicine — an alkaloid obtained 
from the autumn crocus. . By soaking certain seeds a few hours in a solu- 
tion containing colchicine, the seed will produce a larger, stronger and 
hardier variety of plant. 

In the last few years, by the use of colchicine, the chromosomes have 
been doubled and sterility removed in a number of hybrid plants, of which 
the most important economically are wheat, cotton, tobacco and com. 
Iowa is planted 95 per cent from hybrid corn seed which grows more 
rapidly and gives a greater yield. 

Life processes and evolution in plants are becoming increasingly sub- 
ject to conscious control by genetic experimenters. Indeed it would be no 
exaggeration to say we are on the verge of learning how the hereditary 
processes work. But the application of this new genetics to man is still 
a thorny problem. 

There is no adequate evidence that man today is a better animal 
physically or mentally than he was at the dawn of history. While man's 
biologicial evolution during these 5,000 years and more has seemed to lag 
—and at the present moment has appeared to many to have been thrown 
,into reverse — man's environment has changed markedly even within our 
own lives. Conscious control of human heredity, though a consummation 
to be sought, will at best be slow, even if our genetic knowledge were ade- 
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quate for the task. Changing man’s environment gives promise of more 
rapid betterment of human individuals, and in this effort we are far from 
reaching diminishing returns. 

Indeed, today it looks as if man has a greater moral sense than ever 
before. It is beginning to look as if it is this moral element that will 
sink the Japanese, 


^^Population Movements in Wartime England^^ 

W. E. BLATZ, M.A., M.B., Ph.D. 

Professor of Child Psychology and Director of the Institute of Child Study, 

University of Toronto, 

November 28th, 1942. 

The future belongs always to the living generation. England is 
assuring her future by caring in a new and decisive way for the physical 
and mental needs of her very young children. Under the rain of bombs 
and the threat of invasion she carried out a revolution in education, and 
established nearly 3,000 nursery schools for children two to five — ^the 
beginning of a programme which will include all children of that age 
group in the United Kingdom. It is not a war measure. The government 
has declared its intention to continue this new type of schooling after the 
war, and it will become an integral part of English culture. 

The history of this movement is a tribute to Canada and Canadians. 
On invitation of the English authorities. Dr. Blatz, head of the Institute 
of Child Study at the University of Toronto, and five members of his staff, 
went to England last May and there established a training and demonstra- 
tion school in Birmingham along the lines of the nursery school here. 

In three months some 360 workers were trained. Dr, Blatz and three 
of the staff returned in October. Their places were taken by five other 
Canadian workers chosen by the Institute here, so that Garrison Lane 
Nursery Training School in Birmingham, which has been adopted as a 
model for the nursery schools of Britain, is staffed by Canadians and 
promulgates a scheme for pre-school education developed in Canada, 

In England, with no previous experience in this type of work, upwards 
of 3,000 nursery schools equipped to care for 10i0i,000 children were estab- 
lished in two and one-half years of war. Once under way, the transition 
from the old “minder” type of nursery school was swift and eflSeient. 
The whole programme is under direct supervision of the central govern- 
ment, and the budget for this pre-school education now amounts to the 
quite respectable sum of $60,000,000 a year. The number of schools is 
growing rapidly. Many schools have waiting lists equal to or in excess of 
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their present registrations. Prefabricated schools are built and trans- 
ported to selected sites as rapidly as supervisors may be trained. 

Two types of nursery , schools have been established. There are 
residential schools which keep children for twenty-four hours a day ; these 
are of emergency character for evacuee work and will be discontinued. 
Most of the schools, however, are for children whose mothers do war work. 
The children are left at 8.30' each morning and called for at 6.30. There 
are forty children in each school, under the supervision of four workers — 
two fully trained and two partially trained. 

Following the war there will be no cultural or educational restric- 
tions on any child in England. The new system will carry over and two 
years will be the recognized age for children to begin school. Each child 
will enjoy educational, nutritional, medical and recreational privileges 
formerly accorded only to families in the upper income brackets. 

This pre-school education will emphasize self-discipline, and encourage 
children to get along together. This will tend to create the type of citizen 
who can take a useful part in community life. England has accepted the 
new system as a social device for breaking down class privilege. It is not 
a question of education, such as teaching the alphabet, but of teaching con- 
centration, self-discipline, and consideration and respect for others without 
losing self-respect. 

Canada is far behind Great Britain in recognizing the need of early 
education and care for children under school age, not only from the stand- 
point of the war emergency, but as a long-term programme to give every 
child an equal footing from babyhood in education, feeding, recreation 
and medical care. The layman is apt to place undue emphasis on heredity, 
but experience in these nursery schools established in England shows con- 
clusively that environment influences can change in a short time not 
only appearance but behaviour. 

State medicine for children in Canada is coming soon. Great Britain 
has made a start. Canada could follow the overseas lead of providing a 
noon meal for children. The Department of Education in Britain is the 
biggest restaurant owner in Britain. Some such system must come in 
Canada because it is the only way we can be sure children will be well 
fed. Money alone is not sufiScient. Malnutrition due to poorly selected 
diets can be found in all sections of the population. 

The mass migration of children from blitzed areas has brought a 
realization on the part of British parents that the old way of life is not 
good enough for their children. They are turning to the organized and 
specialped help^ which can come only from the state, and the state is 
accordingly giving direction to the great movement toward enlightened 
child education. In Canada, too, if we are to measure up to the oppor-. 
tunities of the morrow, the state must play a greater part. 
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Children must be trained to be skeptics rather than trained to believe 
everything they are told, without question. The enquiring mind is the 
open mind, the scientific mind. Social science, if it is science, spells 
progress in social relations, just as physical science has produced great 
technological and industrial advances. 

The concept of “family” must be examined more objectively. In a 
democracy the family was considered the sacred social unit. A family 
may be defined as a unit which accepts responsibility for the training of 
the young. Some of that responsibility might well be delegated to others, 
if others are more skilled. The increasing specialization of society indi- 
cates the trend. Whether parents are best able to look after the manifold 
cultural, physical and intellectual needs of their children is certainly 
debatable. Whether the day will come when parents will be able to look 
after their children with no outside assistance whatever is a question for 
the future to answer, but that day certainly is not here now. 


^^Sdving Hydro Power For Victory^^ 

THOMAS H. HOGG, BJl.Sc., C.E., .D-Eng. 

Chairman and Chief Engmeer, Hydro-Electric Power Commission of Orntario, 

December 5th, 1942. 

In the year prior to the war. Hydro prepared in case war should 
materialize, to supply the resultant expansion in the requirements of 
industry. But now, as in every other department of life, we are asked 
to save power that victory may the sooner be ours. Even the present 
manpower crisis is related to electric power, as electric power enhances 
manpower and we must, accordingly, extend our power resources to the 
utmost. 

Of course there are many ways in which our technical men may effect 
savings in electric power and you may be sure these savings are being 
effected, but the general public too has a signal opportunity to participate 
in these savings by exercising common sense and every-day frugality. 

Last year, in Ontario, the average home used five times as much 
electric energy as it used at the end of the last war. We are asking the 
public to cut consumption by one-fifth or, in other words, to reduce it to 
an amount which is still four times as great per domestic customer as it 
was in the last year of the last war. 

Those appliances which depend upon the heating effect of electric 
curifent for their serviceability use up most current. Thus the iron takes 
8 times as much power to operate as the radio; and the refrigerator re- 
quires only one-quarter the power that a toaster requires. The electric 
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range needs 8 horsepower to operate ; the washing machine — ^perhaps the 
most labour-saving device electricity has brought to the housewife — ^re- 
quires one-quarter horsepower. Therefore watch your electric range. 
Follow all the hints given in the publicity material which has been issued. 
The electric range is where the house-wife can make the greatest saving in 
electricity. 

Use the range, water heater, electric grate, air heater, and also light- 
ing sparingly. Do not be afraid to use your vacuum cleaner or your 
washing machine because these great labour saving devices use very 
little electricity. 

Exercise in all things frugality and common sense till victory has been 
achieved. Hydro represents the way of life we are fighting for. When 
our fighting men come home, we must make sure they return to a Canada 
worth living in. Many of the material things of life can be provided more 
easily and distributed more widely where an ample supply of electrical 
service at low cost is available. The Hydro-Electric Power Commission of 
Ontario, during its three decades of service to the citizens of this prov- 
ince, has replaced the profit motive by that of maximum service to the 
greatest number at the lowest cost. That this is no idle phrase is shown 
by the support Hydro received from all parties and classes. It renders 
our citizens an efficient, co-ordinated service unsurpassed in any compar- 
able territory, and at rates which encourage the abundant use of this 
great natural resource . To-day it is harnessed to the chariot of Mars, 
but in the post-war period when victory has been gained, Hydro looks 
forward to an era of even greater service. But for the time being let us 
all Save Hydro Power for Victo'i'y. 


'^^Synthetic Rubber^^ 

H. I. CRAMER, BJS., M.S., Ph.D. 

Sharpies Chemicals Inc,, Philadelphia, 

' December 12th, 1942. 

The vital need to produce sufficient synthetic rubber for our armed 
forces needs no elaboration, for 97.2 per cent, of the world’s productive 
capacity for natural rubber was concentrated in the Par East, and — ^with 
the exception of plantations in British India and Ceylon — is outside our 
sphere of influence for the moment. The Baruch Committee accordingly 
recommended that 845 tons of Buna S synthetic rubber be produced each 
year, and this gigantic undertaking will tax the ingenuity of our scientists 
and engineers. 

The first man to examine rubber was the immortal Faraday, who 
established the formula as C^Hg. Gradually the chemistry of rubber was 
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investigated and when the price of natural rubber went up to ?3 per pound 
in 1910, research was greatly stimulated. During the first World War 
Germany produced some synthetic rubber, but of a very inferior sort. 
Progress was made only after the chemists abandoned the time-honoured 
approach of trying to duplicate the exact molecular pattern of natural 
rubber. Even to-day we have no truly synthetic rubber which is a dupli- 
cate of the natural material, although we have materials which so far as 
performance is concerned, are duplicates. Prior to the outbreak of the 
second World War, the Germans, Russians and Americans did valuable 
research on synthetic rubber. 

The principal raw material in the manufacture of S 5 mthetic rubber is 
butadiene. This may come from a petroleum source or an alcohol source. 
When butadiene is emulsified in water with styrene, and processed, rubber 
results. It is estimated that Buna S rubber might be produced at a cost 
of 15c. per pound. If the war continues for two years, we will have on 
this continent a productive capacity approaching twice our prewar require- 
ments. The political implications are enormous. Never again shall we 
in this hemisphere be forced to pay cartel prices for crude rubber. 

The effect on agriculture will be most marked if we find a way in 
which to produce alcohol at less than lOe. per gallon. If that could be done 
from say, wheat, there would be no wheat problem at all. 

Ssmthetic rubbers have varying qualities. The rubber compounders, 
by using several synthetic rubbers, will be able to fashion rubbers to meet 
every requirement. In this way the eflSiciency of industry will be much 
enhanced. 


^^The Development of Reforestation in Ontario 

FRANK S. NEWMAN, B.'Sc.F. 

Bv/perintendent of ProvincicU Forestry Station, 8t. Williams, Ont. 

December 19th, 1942. 

The main purposes of reforestation are economic forest crops and the 
prevention of soil erosion. Woods are responsible for checking soil erosion 
by forming windbreaks, by holding together the precious top soil so that 
it will not run off with rain, and by checking rivers from overflowing into 
nearby farm lands. 

Reforestation has been carried on for centuries in Europe and we in 
Ontario are still far behind European standards in the proportion of forests 
to arable land. In Germany, for example, the proportion is maintained 
at 25 per cent., not for the sake of the timber only, but to benefit other 
agricultural crops by the retention of water in the soil and prevention of 
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erosion, and creation of general favorable climatic conditions. In Belgium, 
the most densely populated country of Europe, the proportion is 18 per 
cent. In Ontario the proportion is about 10 per cent. 

The Provincial Forestry Station at St. Williams was established on 
sandy waste lands in Norfolk County in 1909. Although this station has 
sent out about 40 million trees in the past ten years, the use of woods 
exceeds natural regeneration and the present rate of reforestation com- 
bined, and consequently if economic balance is to be maintained, the rate 
of reforestation will have to be stepped up to keep pace wdth depletion. 
On the 3,800 acres of the St. Williams farm there stand 40 million trees, 
of which 10 million are ready for free distribution this spring to any one 
who wants them. 

The St. Williams station is itself an object lesson in reforestation. 
The acres were purchased in 1908 as useless waste land at $5.00 to $10.00 
per acre. Today, through reforestation, it is worth $100 an acre. From 
15 acres of this land this year came a $600 crop of timber, produced only 
from the thinnings. No real timber was touched and every tree was 
planted 25 years ago. 

Reforestation need be no complicated problem. For example, unfer- 
tile plots abounding in Norfolk, Elgin, Brant, Haldimand, Simcoe and Dur- 
ham counties might be planted with Scotch pine, the common Ontario 
Christmas tree. In six years the owner would be able to harvest a profit- 
able crop that would net him good money. Not only would the crop pay, 
but it could be replaced so that every year a crop might be cut. 

The economic value of reforestation has proved itself time and again 
in actual practice. An Ontario tobacco company saw fit to plant 103,000 
trees on 49 farms as windbreaks. Since the planting, tobacco crops have 
improved and consequently income has been raised. Thus reforestation 
has not only a direct, but an indirect value. 

The demand for forest products, accentuated by lack of metal through 
war industry, will be even greater when peace comes. Therefore there is 
every reason why a policy should be adopted to conserve and replenish 
forests for their own sake, as well as for agricultural reasons. 
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The Coloration of Animals with Special Reference 
to Change of Colou/^ 

G. H. PARKER, SlB., Sc.D. 

Professor of Zoology, Emeritus, Sar’dard University, 


January 9th, 1943. 

Animal coloration may be classed under three heads ; concealing color- 
ation, coloration for advertisement, and disguising coloration (including 
mimicry) , 

Concealing coloration is well represented throughout the animal king- 
dom, but especially so among insects. Concealing coloration may be pro- 
tective to hide the animal from foes, or aggressive to permit the animal 
to pounce successfully on unsuspecting prey. 

Coloration for advertisement is well exemplified by the bumble-bee 
whose brightly-marked body serves to advertise its vicious sting. And 
who has not heard of the skunk? Almost everyone would agree that in 
his case “it pays to advertise.” 

Disguising coloration is best seen in insects. The common Monarch 
Butterfly has a rank and disagreeable odour repellant to birds and other 
predacious animals. The Viceroy Butterfly imitates the markings of the 
Monarch. Although it has no such vicious taste, it profits vicariously by 
its resemblance to the Monarch. 

Quantitative experimental evidence on the value of protective color- 
ation is now being obtained. In one case 2,672 fishes were offered as prey. 
Of these 1,150 were reckoned as casualties, 395 (or 34%) were of less con- 
spicuous varieties, and 755 (or 66%) of more conspicuous ones. Experi- 
mental evidence of this kind obtained from either laboratory or field can 
settle many current problems of animal coloration more conclusively than 
even the most wordy discussion. 

Animals with a remarkable capacity for rapid colour change have long 
been known. Outside a few sporadic instances, the animals that show 
this remarkable capacity are found in three independent groups — ^the 
cephalopoda (devilfishes and squids), the crustaceans (shrimps, prawns, 
crabs, etc.), and the cold-blodded vertebrates (fishes, frogs, salamanders 
and many of the reptiles, especially the lizards) . 

The majority of fishes can be shown to exhibit more or less change of 
colour. The squirrel fish of Bermuda will change from pale to dark (or 
the reverse) in a few seconds, whereas others, such as the common New 
England catfish, require from one to several days to make these alterations. 

Colour changes are brought about by readjustments in the pigment 
content of the colour-cells in the skins of these animals. The most usual 
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of vertebrate colour-cell contains granules of black pigment. In the 
pale condition, the pigment is collected about the centres of the colour- 
cells. In the dark condition it is scattered throughout the cell. The shift- 
ing of pigment back and forth is what changes the tint of the fish. 

In addition to the black colour-cells, many fishes possess true colour- 
cells with characteristic pigments which enable them to change not only 
from dark to pale, but to assume yellow, green, blue or even red tints. 

How these colour changes in fishes are controlled has been a problem 
for a century past. It was at first believed to be due mainly to the nerves, 
yet studies of chromatism in the frog led to the conclusion that in the frog 
nerves played a wholly insignificant part in colour change if in fact they 
played any part at all. Evidence was adduced to show that the dark 
colour was due to a hormone produced by the pituitary gland, while the 
pale colour was due to lack of this substance. From this and other work 
it was concluded that though the colour changes in fishes and reptiles 
were dominated by nerves, those in amphibians were essentially hormonal. 

This novel and somewhat anomalous situation stimulated further 
work on colour changes in the lower vertebrates, particularly the fishes. 
Research shows that in many common fishes there is good evidence that 
the colour changes are at least partly under nervous control. Indeed, it is 
believed that chromatic nerves contain at least two sets of fibres, one, 
the concentrating set, the other, the dispersing set. Further research 
indicates that some fishes may possess other means of controlling the 
black and white colour-cells than the two sets of nerve fibres. If such 
another activator were present it might well be the secretion of the 
pituitary gland, intermedine. 

The hormone intermedine is produced in the pituitary gland of the 
brain, whence it is carried in the blood and Isonph of the fish to the colour- 
cells of the skin, the pigment of which is thus stimulated to disperse. 
This is a very simple and direct way of applying an activating agent to its 
responding part. 

How do the two sets of chromatic nerve-fibres stimulate colour-cells? 
These two sets of fibres belong to the autonomic nervous system and might 
well be supposed to act on the colour-cells through the two activators so 
common in this system — adrenaline and acetylcholine. Experimental 
evidence corroborates this. Indeed a prodigiously small amount of acetyl- 
choline (1 :13,0(M>,0i00) will give an experimental reaction. 

In summation, it is suggested that concentrating nerve-fibres act on 
colour-cells through adrenaline and dispersing fibres through acetylcholine, 
and that therefore the colour-cells must be subject to much the same type 
of stimulation by nerve-fibres as by intermedine, in that in both instances 
there is a direct application of a dissolved activator to the colour-cell. 

This tentative view leads to two important conclusions. The first is 
that the frequently made distinction between stimulation of colour-cells by 
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hormones and by nerves is of very little significance, for both methods are 
in reality the same and depend upon dissolved materials applied to the 
colour-cells. 

The second conclusion is that the type of stimulation in the chromatic 
system falls exactly in line with what is being developed at present for the 
nervous system in general, viz., that one nervous unit, be it sense- cell, 
nerve cell, or appended cell, is stimulated by another not through purely 
electric disturbances that pass from one unit to the next, but by substances 
such as the three herein named. These substances are generated by the 
discharging unit and activate the receiving one. 

According to this view, such substances are the universal means of 
passing impulses from one element in the nervous system to the next, and 
are thus of first importance in the physiological integration of nervous 
activity. They have been variously called chemical activators, neuro- 
hormones, transmitters, neurohumors and the like — ^but the substances 
thus designated all act to the same end, the transmission of nerve impulses 
from one nervous unit to its neighbour. 

It is gratifying to observe that the study of the colour changes of 
animals supports this general conception of nerve acti-vity which is perhaps 
one of the most important steps in the modem study of the nervous sys- 
tem — that system of organs which has more to do with making us what we 
really are than any other system in our whole physical organization. 


^^Aptitude Tests and their Application in Wartime^^ 

COLONEL WILLIAM LINE, B^., M.A., Ph.D. (Lojid.). 

Director of Personnel Selection, Department of Naiional Defence, Ottawa, 

January 16th, 1943. 

The primary purpose of personnel selection is to estimate the recruit’s 
ability to leam and to describe his aptitudes and abilities, etc., so that his 
placement in the Army may be as effective as possible and consistent with 
his own interests and aspirations. The approach is by individual examin- 
ation and interview at the reception level, with a continuous follow-up as 
the soldier proceeds through each stage of training. Broad recommenda- 
tions as to placement are made at first and these become more refined and 
specific as training becomes more specialized. A continuous record of the 
individual’s abilities and progress accompanies a soldier’s documents and 
is available to Training Officers. 

There are some 700 officers and other ranks engaged in personnel 
selection in the Canadian Army in Canada. The officers, known as Army 
Examiners, were selected on the basis of their psychological training, 
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army knowledge, and experience in personnel activities in industry and 
education. 

There is an obvious need for scientific and careful selection in any 
modem army. The degree of complexity and differentiation involved in 
modem military organization, coupled with the shortness of time available 
in which to build up a significant military force points to the necessity of 
efficient use of manpower without recourse to mere trial and error. The 
Army is faced with the task of transforming a large body of civilians, both 
men and women, into effective and highly skilled members of a complex 
fighting machine in a very short space of time. To do this it must be 
flexible enough to rid itself of many of its ancient traditions and purpose- 
ful enough to plan its organization as efficiently as possible. 

When the recruit presents himself at E,eception Centre the relevant 
factors of his background and present ability are applied first to the prob- 
lem as to whether he is suitable to participate in military training or not. 
He is examined by means of psychological tests and interviewed with a 
view to determining what his past history of achievement has been and 
what aspects of his experience are most likely to contribute to one form 
of military service or another. If he is handicapped by lack of education, 
although otherwise intellectually suitable, the Army makes provision for 
bim to combine military and educational training so that he will be able 
to take his place in the normal training stream. If his services are deemed 
to be more valuable to the national effort as a specialist in industry or 
working in agriculture, etc., he is so advised. If acceptable to the Army he 
is allocated at this stage to training in a particular arm of the Service and 
his potentialities are noted. All such allocations take into consideration 
the man’s personal preference as well as his abilities and are, of course, 
subject to the needs of the Army as laid down in a current quota. 

At his first Training Centre where he learns the initial adjustment 
to military life and the basic skills required in all forms of Army activity, 
his allocation is checked and his progress noted. As he proceeds to the 
advanced training pertinent to his Arm the type of specialty that he will 
take up is similarly determined by further tests and clinical procedure. 
At all stages the Army Examiner acts as personnel adviser to the Com- 
mandant and in matters pertaining to progress and placement consults 
with the Training staff. 

The work of the Army Examiner is closely co-ordinated "with that of 
the psychiatrist. At Reception Centre all men whose ability to fit smoothly 
into the training stream may be in doubt are referred to the psychiatrist 
who is responsible for making the appropriate recommendations to the 
Medical Board. Similarly in all problems of discipline, retardation and 
change in placement, the Army Examiner and the psychiatrist work hand 
in hand. As the more significant specialties and responsibilities involved 
in military service are ansJyzed beyond the point of such factors as intelli- 
gence level and educational background, it becomes increasingly clear that 
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placement decisions involve psychological and psychiatric distinctions. For 
example, the careful canvass of the officer potential is a matter where it is 
almost impossible to differentiate between the function of the Army Exam- 
iner and of the psychiatrist. 

From what has been said it would appear that any arbitary recording 
of fact concerning an individual and the subsequent manipulation of 
machine records for purposes of classification of soldiers is foreign to the 
system involved in the Canadian Army. The process of selection is a con- 
tinuous one that is always done clinically and that involves at all stages 
participation of the individual soldier whose programme is being mapped 
out. The continuous recording and reporting on the individual’s progress 
forms the constant source of valuable information to all officers concerned 
with the welfare of their men. The same type of information should be 
of value similarly during the period of demobilization when the induction 
of the recruit into the Army is turned into reverse gear. 


^^Plants and Civilization^^ 

JACQUES ROUSSEAU, B.A., Ph.D. 

Department of Botany, University of Montreal, and Assistant Director, 
Montreal Botanical Garden^ 


January 23rd, 1943. 

Until the discovery of fire led to the use of cooked cereals, the diet of 
primitive man must have been very meagre indeed. But once the value of 
cooked cereals became apparent, this led to the sowing of grain and to the 
development of agriculture which probably came into being independently 
in the three main areas of the earth, viz., wheat in the Mediterranean 
basin, rice in Asia, and maize in America. In each case a different type of 
civilization developed. 

While cereals are basic in agriculture, the search for such plants as 
spices and sugars has played an important role in intermingling these 
various civilizations, because the search for spice and sugar has indubitably 
been the main motive behind the exploration of the New World and Asia. 
Thus it has been responsible for the building of empires. 

In general we find a plant is never fully appreciated in its place of 
origin. For example, sugar cane was not an important plant in India (its 
habitat) or in Europe. But when the Spaniards introduced sugar cane 
into the West Indies, the rest of the world became sugar conscious, pro- 
viding a market which has developed into the tremendous sugar industry 
of today. t 

It is curious to reflect that sugar once occupied so dominant a place 
that it nearly lost Canada to the Empire. WHien a land settlement was 
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drawn up following the war between England and France, England had 
her choice between the whole of “useless” Canada and the little island of 
■Gaudaloupe, luxuriant with sugar cane. But for the intervention of Ben- 
jamin Franklin, of the then American colonies, England would have chosen 
the island! 

Plants have influenced world history in other ways. The Asiatic con- 
flict can be attributed partly to the soya bean which, because of varied 
industrial uses, has become indispensable to the trade of Japan, who, 
searching for more territory in which to grow the soya bean, decided upon 
Manchukuo. 

In other ways too, crops have completely changed the history of the 
people who cultivate them. The potato was unknown in Europe before the 
discovery of America, but it soon became the staple food of Ireland. When 
potato blight attacked and destroyed crops there, causing the Potato 
Famine of history, large numbers sought a new home kf America, thus 
aiding materially in the development of this continent. 

Our present industrial age owes ever3d:hing to the rubber plant, and 
to coal, which is the compressed remains of plants. Plant specialists are 
working on rubber substitutes. There is no reason why a plant cannot be 
developed which will produce first quality rubber for us here. It may be 
too late to help in the winning of this war, but it will assuredly help to build 
our wonderful civilization of the future. 

The great mystery of plant life is how a plant manufactures its food 
from air, light and water, through the mysterious functioning of chloro- 
phyl. There is reason to believe that eventually one will be able to manu- 
facture sugar from starch right in one’s own kitchen, using some synthetic 
form of chlorophyl. 

Today plant specialists can breed new plants suited to specific climates 
and localities. What this will mean to Canada, with her vast acreages in 
the far north and elsewhere, staggers the imagination. Canada has 
already profited through the development of special wheats which enabled 
the prairies to be utilized to the maximum. In this connection Marquis 
wheat deserves special mention, for it made possible one of Canada’s rich- 
est crops on the hitherto-ignored prairies. 
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^Tood and Drug Control in Canada”^ 

G. D. 'VV. CAMERON, M.D. 

Chief, Lfiib oratory of Hygiene, Department of tensions and National Health, Ottawa. 

January 30th, 1943. 

“Food and Drug Control” naeans the establishment and maintenance 
of standards of quality, and the prescribing of methods which will protect 
the consumer against dangerous or fraudulent methods in the preparation 
and marketing of food and drugs. Our present Canadian act was passed 
in 1920, and subsequent amendments have been necessary to keep pace 
with the rapidly advancing biological sciences. There is an impartial 
organization set up within the Department of Pensions and National Health 
whose job it is to administer the act and the regulations. The act is built 
largely around the words adulteration and misbranding. 

Food adulteration is an old story. It reached its most dangerous 
peak during the latter part of the last century when it was discovered that 
the liberal use of antiseptics would prevent food spoilage. Nationwide 
distribution of foods became big business and some of the rugged individ- 
ualists of those days did not care a hoot what happened to the consumer 
as long as they were able to market the chemical messes they were pleased 
to call “food.” 

Fortunately times have changed and such practices are no longer 
tolerated. Unless the immediate and long-term cumulative effects of a 
chemical are well understood, it is looked upon with grave suspicion as a 
constituent of food. Great strides have been made in the use of heat in 
connection with canning, and freezing and drying, as methods of food 
preservation. This has reduced the urge to use preservatives and thus 
eliminated many of the control officer's bugbears. 

The control of drugs may be considered under two headings: those 
which may be analysed by chemical methods, and those requiring biological 
methods of test. The first group comprises the chemicals one usually 
calls drugs. The principal task in their control is to see that the contente 
of the bottle live up to the claims made on the label. Fortunately this 
task is simplified owing to the existence of official lists of di^s, together 
with their specifications, which are known as “pharmacopoeias.” Market 
samples of drugs are judged by the specifications laid down in the pharma- 
copoeia indicated on the labels. 

The only way to avoid disclosing all the ingredients of a bottle of 
medicine is to register the formula under the Patent Medicine Act, which 
makes it possible for control officers to supervise the composition of these 
preparations. In aU other cases the label must bear a true description of 
the contents. 

The determination of safety and potency of preparations which reqiwe 
to be assayed by biological methods presents special problems. Chemical 
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analysis will not reveal their activity and thus is useless for the purpose. 
Most of them are given hypodermically, and are of such a nature that 
germs will grow in them, or at least remain alive, which means that special 
cultural tests must be applied to ensure sterility. 

Bioassay — ^which is the use of living cells to measure potency — ^is a 
rapidly growing branch of the science of biology. The first point to 
remember is that no two animals react to the same degree to the same 
dose df one of these preparations. For this reason it is necessary to use a 
large number of animals to determine the average response on which the 
calculation or potency is based. Nowadays mathematical science is applied 
to the problem and results are not acceptalble unless the limits of error 
are known. 

Another feature of bioassay is the necessity of having standards for 
use as yardsticks in measuring new preparations. In many cases these are 
international and the result of one of the League of Nations’ most success- 
ful enterprises. 


^^Population Relations Between Canada and 
the United States^^ 

R. H. COATS, B.A., LL.D., F.RBjC., F.S.S. 

Special lecturer. Department of Political Economy, University of Toronto, and 
former Dominion Statistician. 


February 6th, 1943. 

It is interesting and instructive to contemplate population movements 
between the United States and Canada, because by so doing we may under- 
stand the past and find a key to the future. 

There are today about 345,000 American-bom people in Canada, and 
about 1,250,000 Canadian-bom people in the United States. Thus the 
Canadian-bom in the United States outnumber by four to one the Ameri- 
can born in Canada. And, considering the relative size of the census totals, 
our contribution to United States population figures is forty times that of 
the United States to ours. 

Further, the Canadian-born in the United States are as different in 
statistical behaviour from the American-bom in Canada as one could 
possibly imagine. 

The most striking contrast between American-bom in Canada and 
the Canadian-bom in the United States is in the matter of geographical 
distribution. Of Canada’s 222 counties, not a single one but contains per- 
sons bom in the United States, regardless of whether the group local is 
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cool or sunny, arid or well-watered, English or French-speaking, rural or 
urban, east or west. 

The opposite is true of Canadian-born residents in the United States. 
Three-quarters of the total are in New England and the north-central 
states, and most of the rest are in New York and California. Eleven 
states have less than 1,000 Canadians apiece. Even in cities they congre- 
gate in blocks. Of 1,400 wards in 107 cities, 116 have more Canadians 
than all the others put together. 

The reason for this disparity of distribution lies in the different 
motives for migration. American-bom come to Canada largely as individ- 
ualists. There has been no general population movement. The nearest 
approach to such a movement was the trek to the Northwest in the first 
decade of this century, which led the noted journalist, Goldwin Smith, to 
prophesy the Northwest will be American. But history contradicted his 
dictum. The west is only seven per cent American-born and twelve per 
cent of American descent. 

In contrast, the movement of Canadians to the United States has 
been more one of population. The historic exodus of the last century is 
the largest single episode in the history of our Canadian-American popula- 
tion relations. In the eighties, for every 1,000 Canada added to her own 
native-born population she added 717 to the Canadian-bom population of 
the United States. In the twenties of this century the proportion, though 
lower, was still high — ^223 to 1,000. 

The largest numerical concentration of Americans is on Montreal 
Island, where there are 23,000. But in southern Alberta 18 per cent of 
the total population is American. 

By the 1931 census, there are 8,000,000 native-born Canadians out of a 
total population of over 10,000,000. Of the remaining 2,000,000 or more 
from other countries, the largest single contribution has been made by 
England (725,000 immigrants), with the United States second (345,000), 
and the Scots immigrants (27-5,000) running third. 

The American-bom newcomer in Canada is most assimilable, next to 
those born in other parts of the British Commonwealth. This is shown 
by records of the American-born readiness to become naturalized and 
intermarry with people of Canadian and British birth. 

One interesting example of population movement is its effect on lan- 
guage. Over a million Canadians (47 per cent of Quebec, in fact) speak 
French alone. The United States virtually compels all its native-born of 
every race to leam English. Canadian-born French living in the United 
States numbered 360,000, according to the United States census of 1930. 
Nine per cent of these were still unable to speak English. But of their 
nearly 600,000 children born in the United States, only one-half of one per 
cent could not speak English. About 55',Q00 such children have since 
come back to Canada, and though in our census 47,000 declared French 
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their mother tongue (i.e., that learned at their mother’s knee and usual 
at home), all but a very few could also speak English. 

A flexible immigration policy based not on supposition but rather on 
scientifically ascertained facts, will lead to the continued development of 
Canada. The general problem of population exchanges between nations 
will be a basic factor in post-war politics, and should accordingly be treated 
with the utmost detachment. The inflow of American capital to certain 
Canadian industries is partly responsible for the American influx. An 
empirical approach and flexible policy is most to be favoured. 


^^Iran (Persia) — the Country and the Architecture^^ 

MYRON B. SMITH, B.F.A. 

Chief, Iranian Section, Library of Congreee, Washington, L.C. 

February 13th, 1943. 

When we turn our thoughts to Persia, or to Iran, as the Persians have 
always called their country, it is its colourful pottery, miniatures and rugs 
that come to mind, and with them the romantic picture of young poets, 
reciting in moonlit gardens their verses of the old, old tale of Gul u bulbul 
the song the nightingale sings to the rose. 

If such be your poetic image of. Persia, then it is my unpleasant duty 
to disillusion you, and this because you will understand the architecture 
of Persia only as you appreciate the social, geographical and climatic con- 
ditions which produced these gardens, mosques, minarets, dwellings, vil- 
lages, and cities to which we shall turn our attention this evening. 

* * * * * 

The Persian plateau is about 5,000 feet above sea level and is traversed 
and rimmed by mountains which tower above the plains. Mountain and 
plain reflect the light from the ever blue sky to the constantly changing 
horizons. Eainfall is so scant as to be almost non-existent. The country 
is desiccated, the dust can be choking, the contrasts in temperature are 
violent. At all seasons the thermometer drops from 35 to 40 degrees 
Fahrenheit at sunset. Thus the traveller may be seared by the sun, 
scourged by the wind, suffocated by the dust and congealed by cold, all 
within 24 hours. To pass through so vast and grim a country is a shrivel- 
ling experience. The traveller cannot but feel his own smallness and in- 
significance. He reaches the last turn in his road covered with dust, 
parched with thirst, bruised by fatique, chastened, and most grateful to 
Allah for his safe arrival. If never before, he realizes then why the 
Prophet made pilgrimage a means of obtaining divine grace. 

But Persia has a gaunt, unforgettable austerity. The ever visible 
mountains may be comfortless but they testify to the might of the Uni- 
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verse, to its terrible beauty. Once known, it is impossible to forget this 
country of vast distances and lonely grandeur, of mountains from Chinese 
landscapes edging endless plains of shimmering heat, of villages green- 
tufted in high mountain valleys, of cypress-shaded gardens with pools of 
rushing water at the end of long days, and the cool silence of nights bright- 
lit with stars. That Iran of enchanting memories brings nostalgia to any 
one who has had the good fortune to know it. But to know it one must 
speak Persian, take time, and in courtesy try to outdo the Iranis. 

* 4: He ^ 

As is known from the well published mosques of Cairo and Istanbul, 
Islamic architects generously ornamented their handiwork with inscrip- 
tions, inscriptions which as historical documents are rivalled only by coins. 
In addition to rich hoards of epigraphical material, the comparatively 
unknown Islamic monuments of Iran contain problems of arch, vault, dome 
and stalactite construction, a wealth of calligraphic and ornamental details 
in faience, pigment and stucco, and the very finest examples of brickwork. 

The simple buildings in town and country are pure examples of folk 
art. Built for the most part of mud brick and plastered top and sides, 
with a mixture of mud and broken straw to turn the weather, these simple 
structures furnish the needed shelter on this mile-high plateau from the 
desiccating heat of the summers and the bitter cold of the winters. These 
buildings, generally vaulted, are remarkably sturdy and, because of the 
dry climate, are amazingly enduring. They are constructed with a mini- 
mum of wood, the use of this precious material being confined, as a rule, 
to doors, door frames, windows and gutter spouts. 

From the low sky lines of many Iranian towns and cities, rise the 
noble perpendiculars of slender minarets, from the tops of which used to 
come, five times a day, the muezzins’ wavering “Allahu akbar!” that called 
the Faithful to prayer. Nearly all the minarets are centuries old, have long 
winding stairways within, and are built, for the most part, of baked brick. 
Yet even these attenuated structures were occasionally built of mud brick, 
so strong is the local tradition for the use of this simple material. The 
minarets have long ceased to be used for the call to worship and today 
practically nobody goes to the mosques, a most regrettable state of affairs 
for the reason that little of worth is being added to Iranian philosophy or 
daily life to replace the moral teachings of the Muslim religion. 

Hn * * * 

It was the French architect and engineer, Marcel Dieulafoy, who 
declared, late in the nineteenth century, that in Iran could be found the 
origins of Gothic architecture. This bomb ignited a controversy that 
continues to smolder. In support of this thesis it was recently proposed 
that among the elements of Gothic style to be found in Iranian Islamic 
buildings are pointed arches, ribbed vaults, flying buttresses and concen- 
trated supports including cruciform piers and clustered shafts. Inter- 
esting as the theory of Iranian origins of Gothic has appeared to the lay- 
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men, few scholars have shown willingness to accept it on the basis of the 
exposed evidence, such as superficial observations and photographs, un- 
supported by accurate dating and analysis of construction. In architec- 
tural archaeology some progress in method has been made since the days 
of Euskin. Poetic prose can scarcely take the place of a rigorously disci- 
plined dating and a knowledge of construction- In the case at point, the 
various “Gothic” elements found in Iran have nothing to do with the 
system of construction which we call Gothic, and which may be briefly 
defined as a roofing system of ribbed ogival vaults poised by means of 
counter-thrusts on slender piers of great height. Such a system of con- 
struction as this is the very opposite in fact and in spirit from that used in 
Iranian Islamic buildings. To be sure, there are vistas of pointed arches 
and piers in the great Friday Mosque at Isfahan which are reminiscent of 
the Gothic cathedrals, while the Kaisariyyeh Bazaar in the same city has 
vaults which, at first glance, suggest fan vaulting. But in these and other 
monuments it is the pointed arch, long the favourite in Iran and itself of 
Near East origin, that confuses the eye and wrongly suggests the Gothic 
analogy. 


It must be mentioned, before leaving the now negatively determined 
problem of Gothic origins in Iran, that its protagonists, while vainly search- 
ing for pre-Gothic examples, failed to note certain true “Gothic” vaults 
and piers. These are ribbed, ogival quadripartite vaults supported by 
wall ribs and piers. The examples satisfy all criteria of simple Gothic 
construction. To connect these embryonic ribbed vaults with the com- 
plicated and highly sophisticated Gothic structures of Europe is impossible 
on the grounds of dating alone. None observed can be dated earlier than 
the 15th century. Thus they must have developed independently in Iran 
and centuries after Gothic construction originated in Europe. But what is 
interesting to us is that these “Gothic” vaults are being built in Isfahan 
today. 

[The lecturer then exposed a series of slides showing this type of 
vault under construction.] 


« 4b ♦ lie « 

It is only during the past decade that a thorough study of the religious 
buildings of Iran has been possible. For this privilege scholars are in- 
debted to the Pahlevi dynasty, which has opened for scholarly research 
the heretofore closely guarded mosques and shrines of Iran. His Imperial 
Majesty Muhammad Shah, following the example of his father, takes a 
pCTSonai interest in the restoration and repair of the historic buildings in 
his empire. Early in his reign Eiza Shah had brought to an end the arch- 
aeological monopoly held since 1897 by the French. Under the provisions 
of the 1930 Aniiquities Law the standing monuments as well as the sites 
were put under the newly organized Iranian Archaeological Service. Iran is 
now one of the newest, most generous and most promising countries for 
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archaeological research, this not only for the digging archaeologist but also 
for the architectural historian. 


4c :|e 4c 

The time has come to tie up the pishkesh and respectfully place it in 
your hands. 

We have been looking at a country which Nature made desolate but 
which man has managed to make habitable and beautiful. And tbij a by 
use of the precious Water from melting snows, in those mud-walled gardens 
that bring a fraction of the vast desert down to a scale at which the 
Persian can be at peace. We have seen the garden dominating not only 
the private lives of the people but also giving the scheme for mosques and 
madrasas, to fit them into that out-of-door life which the Persians enjoy. 
But always, to divide the desert from the sown, the civic from the domestic 
activities, there is the high wall, the dust-coloured, mud wall of the garden. 
The verses of Djalal-ed-Din Kumi and of the other Sufi poets suggest that 
the Persians made still another division, that between the outer life of a 
good Mussulman and the inner burning to be One with God. 

We have been looking at green gardens in a desert land, orchard gar- 
dens, tiny domestic gardens that are little more than an eye to the tur- 
quoise Persian sky, royal gardens, hunting parks and pleasure gardens, — 
retreats to go to for the first day of spring and to linger on in until autumn 
turns to winter and the leaves of the plane trees float pn the placid pools. 
We have seen that the vastness of Persia created a psychological neces- 
sity for the garden, a walled enclosure wherein a human being can feel 
himself at peace with a part, at least, of the Universe. We have found the 
garden represented in the arts of miniature painting, of textiles, of pot- 
tery, of rugs, and in the architecture we have found the garden to be the 
nucleus of every plan, from the simplest house to a mosque or a palace. 

With these findings in mind, let us look at the last slide, a miniature 
painting of the Iranian hero, Rustam, asleep on his travelling rug. His 
fabulous and faithful horse, Raksh, defends his master from a hungry lion. 
Rustam, unconscious of this episode, is dreaming. His dream, of course, 
is of a garden, not the Gardens of Paradise promised the Faithful, “the 
gardens underneath which rivers flow,” but reclining on the sun-baked 
earth of the Persian desert, Rustam dreams of such a garden as only a 
desert-bom Persian artist could imagine. Has Rustam’s intoxication of 
the senses merged into an intoxication of the spirit? Such a merging, 
Laurence Binyon has pointed out, is visible in Marvell’s “Thoughts in a 
Garden,” 

where, at first entranced and ensnared arnong the 
voluptuous fruits and scented flowers, one soon passes 
into a deeper experience; 

^the mind from pleasure less 
Ketires into its happiness 

Annihilating all that’s made 

To a green thought in a green shade.’ ” 

1. Laurence Binyon: The Spirit of Man in Asian Art, (1935), p. 136. 
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'^The Alaska Hishway^^ 

R. N. JOHNSTON, B.Sc.F. 

Forest ar in rharna of Aerial Surveys, Department of Lands and Forests of the 

Province of Ontario. 


February 20th, 1943. 

The great Alean route, as it is sometimes called, was built and is 
controlled by the United States Army, and is at the present time open only 
to military traffic. The project extends from Edmonton, Alberta, 1,600 
miles through northern British Columbia and Yukon to Fairbanks, Alaska. 
At first work moved slowly, but after Pearl Harbour the pace quickened. 
In early March, 1942, operations began in earnest. 

The original Army plans for the Alcan route included three steps for 
all the unsettled sections. First a very rapid permanent civilian location 
was to be provided for the whole route by the Public Ro'ads Administra- 
tion, which is a United States federal road-building organization. Follow- 
ing this location and closely paralleling it, a temporary army road was to 
be constructed and completed not later than December, 1942. This road 
was intended to meet military requirements and at the same time function 
as an access road for the construction of the final road on the civilian 
location. The final road was then to be built by civilian contractors and 
upon its completion the military road was to be abandoned. 

Unfortunately this schedule could not be carried out because the 
Public Roads Administration was unable to provide final location rapidly 
enough to keep in advance of army road construction, and also because it 
was found that as the road lengthened, the quantity of supplies required 
to keep construction at peak rate could only be hauled over a road of about 
the same type as the final road was designed to be. The initial scheme was 
therefore abandoned early in August, 1942, and the temporary military 
road became the permanent Alaska Highway. 

Laying out a road by air consists of photographing the land, applying 
a stereoscope and drawing lines on the print. The photograph shows trees 
and lakes. Jackpine were selected on the Alcan route because they meant 
a hard dry soil suitable for a good road bed. The curve of the road was 
established from the position of lakes and rivers. The stereoscope revealed 
the presence of hills and valleys to be avoided. The lines were then plotted 
directly on the picture which was forthwith handed to the road crew, who 
hiked off into the bush and proceeded to build the road on that scanty 
information. 

r 

The road is in good condition now, during the winter months of 1942- 
43. A loaded truck can do 275 miles in 15 to 20 hours. There is bound 
to be trouble in the spring, though, a^ the bridges are only temporary and 
will go out with the spring floods, holding up transportation for a few 


52 



■weeks. At the time the road went through it was in no condition to carry 
steel, even if there had not been a national shortage of that commodity. 

A great future is in store for the territory the road serves. The land 
in the Southern Section is quite fertile, well suited for lumbering, and pro- 
vides excellent grazing for cattle. The Peace River District "will be in a 
position to market more of its fine grain crops. After the war tourists "will 
make extensive use of the road, for Alaska is a country many Americans 
■will wish to see, and they will use this road as a ready route to that end. 


^^Storage Reservoirs of Light^^ 

S'AMIIEiL G. HIBBEN, E.E. 

JDirector of Applied Lightingj WestingTwme Electric and Marmfacturing Compang, 

Bloomfield, N.J. 


February 27th, 1943. 

i 

Under the stre^ss of war, long known phosphorescent and fluorescent 
materials are being developed to a degree which will seriously enhance 
their possible uses in the world of tomorrow. Commercial and military 
possibilities of the new materials are still being explored. 

Fluorescence is, by definition, a property of certain substances on 
account of which incident rays of invisible ultra-violet light are trans- 
formed into light visible to the eye. Fluorescence lasts only while the 
exciting energy source of ultra-violet *‘black light'' or some similar acti- 
vating agent, is played upon the material. 

Phosphorescence, on the other hand, is something else again. It is 
literally ‘‘cold light" coming out of storage, and thus continues after the 
activating agent has been removed. Certain materials have a faculty of 
storing up a measure of the light to which they are exposed, for release in 
darkness. The most familiar was long the rotten stump in the swamp. 
But today, with the incentive of blackouts, we have come a good way from 
the stump and are going places fast. Present uses of phosphorescent 
materials are manifold and multiplying under the necessities of war. 

For example, phosphorescent materials may be incorporated into 
plaster walls, doorknobs, fire extinguishers^ tools, and other instruments. 
In dock areas, where wartime precautions make even a dim light undesir- 
able, luminescent materials make possible the marking of danger spots 
which would otherwise constitute a serious accident hazard in the event 
of total blackout. Fire extinguishers, first-aid kits, safety belts for 
workers, and other objects which must be readily distinguishable in event 
of blackout are given markings which glow in the dark. 
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Phosphorescent materials of real use to traffic police have been devel- 
oped, and following the war one may expect phosphorescent plastics which 
could be used in constructing the outlying portions of automobiles, with 
useful effect in reducing the number of road accidents. 

Fluorescence is at the present time useful in prospecting, because 
under invisible rays certain ores respond and can be identified by colour. 
But that only touches on ever-expanding uses- For one thing, it is going 
to make life even harder for the professional burglars, for a little fluores- 
cent substance dusted upon the handles of lockers, safety catches or family 
silver, would provide evidence of guilt guaranteed to stick to the lightest 
fingers and betray them, when exposed to invisible light, as belonging to 
the veritable hand of villany. 

After the war fluorescent lighting will come into its own. It will 
prove a much more efficient method of producing light because fluorescent 
light is “cold light” and thus wasted heat energy which is usually asso- 
ciated with electric light will be eliminated. 


^The Excavation of Fort Ste. Marie^^ 

K. E. KICD, M.A. 

Assistant Keeper of the Ethnological Collection in the Royal Ontario Museum of 

Archaeology, Toronto, 


March 6th, 1943. 

By 1639 the Jesuit Order had maintained missions amongst the Huron 
Indians for more than a decade. The fathers labouring in the field had 
long felt a need for some central place to which they could retire for 
mutual consultation, rest and solace. Accordingly, in the above year, Ste. 
Marie was established to fulflll such a purpose, by the field leader of the 
missionaries, Jean de Brebeuf. It may have been but a single cabin to 
begin with, and seems to have passed through several phases before reach- 
ing the ultimately fortified stage. At any rate, Ste. Marie ranks amongst 
the very oldest European settlements on this continent and is the oldest 
in Ontario. 

In 1648-49 the Huron Indians were completely destroyed by the 
Iroquois, although the Residence of Ste. Marie was never itself attacked. 
The Jesuits, realizing their labours in Huronia were finished, burned it on 
the 15th of May, 1649, and on the 14th of June following, withdrew to 
Christian Island. Henceforth, the Fort, as it has come to be called, lay 
in ruins. It was discovered early in the 19th century, but did not come 
back into Jesuit hands until they purchased it from the late James Playfair 
about four years ago. 
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When the Jesuits acquired it, they desired to rebuild it as it had been 
in 1649. Since no plan is known to exist, they decided to excavate, in 
which undertaking the Royal Ontario Museum willingly co-operated. 
Work began in 1941 and continued in 1942. 

The ruins of the Fort, contiguous to the Martyrs’ Shrine, are on the 
quiet river Wye, which flows from Mud Lake into Georgian Bay, about two 
and a half miles east of Midland. The passage of time had obliterated 
most of the details; great elms grew on the site, and some of the stones 
had been carted away for construction. 

The customary methods of excavation were employed. The area was 
surveyed and staked out in flve-foot squares, each square given a desig- 
nation, and then the soil was removed in three inch layers as far as there 
was evidence of previous disturbance. Specimens were cleaned and stored, 
showing whence they had come; diagrams of soil markings and the like 
were carefully made, and numerous photographs taken to show the prog- 
ress of the work and the evidence discovered. 

Most of the site in now uncovered, and the plan is known in major 
outlines. There are four corner towers or bastions, and along the east 
and north sides, a low stone wall or curtain. Near the southwest comer 
is a forge foundation. Two principal buildings lay within the fortifications 
in such a fashion that their west walls were in line and formed the prin- 
cipal defence in that direction. , The larger building was about 30 ft. x 
60 ft. and contained two large fireplaces and a large refuse pit. The 
north building, called because of its smaller size the chapel, , had no board 
flooring, unlike the larger one, and only one fireplace. There was a well 
at the north end of the compound, inside the curtain. Near the southeast 
corner of the fortified area was a small storage room or root cellar, of 
unique construction, built by driving upright stakes into grooved sills. 
It contained seeds of squash, plums, raspberries, grapes, etc. Unfortu- 
nately no evidence remained to show the nature of the wooden super- 
structures. 

Three types of cultural remains were hoped for, and found, (a) Euro- 
pean, (b) Indian, and (c) European and Indian. The first included goods 
of metal, glass, earthenware, wood and bone. Amongst the more import- 
ant iron objects were axes, a shovel, trowel and hammer, scissors, needle- 
case, holy water font, knives, files, screws, padlocks and hinges. Some 
glazed pottery and fragments of glass were found, including a spectacle 
lens and some Venetian glass. Wood was in the form of structural re- 
mains chiefly, (b) The principal Indian material comprised numerous 
sherds, pipes, a few bone objects such as harpoon heads, and a fragment- 
ary bone ladle of some beauty, (c) A small variety of objects showed both 
European and Indian influence and were probably the result of Jesuits, 
showing the Hurons how to make things according to European methods^ 
Also of indeterminable origin is most of the bone. When identified it will 
provide us with information of the food habits of the people of Ste. Marie. 
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Objects of special religious value included a silver medal east in honour of 
the first two Jesuits, Loyola and Francis Xavier; the font mentioned above, 
and a goodly number of rosary beads. 

The two primary objects of the excavation have been achieved to the 
full extent of the time devoted to them. The major element of the ground 
plan has been revealed and a body of material obtained for the study, or 
at least the beginnings- of a study, of European and Indian culture in 17th 
Century Ontario; and one of Canada’s greatest national monuments has 
been safeguarded.. 


^^Chemical Importance of Petroleum^^ 

R. K. STRATFORD, B.SA., D.Sc. 

Head of the Technical and Research Departments Imperial Oil Limiteds Barma, 

March 13th, 1943. 

A hundred years ago chemists believed a mysterious “vital force” was 
necessary to form the organic substances they recovered from plants and 
animals. Simpler substances were made from the complex naturally-made 
compounds. The reverse process, that is, making the complex from the 
more simple, was believed forever beyond their power. 

About the middle of the nineteenth century, however, chemists proved 
the vital-force theory to be a myth. This opened the whole field of syn- 
thesis with the result that great organic chemical industries today dupli- 
cate many compounds made in nature and create many more that have 
never been isolated from any plant or animal. 

Although crude petroleum consists almost entirely of organic chemi- 
cals, the utilization of hydrocarbons as a source of basic materials for the 
synthesis of organic chemicals has been delayed until recent years. While 
such basic chemicals as benzene, toluene, methyl alcohol, acetone, formalde- 
hyde, etc., were being produced from coal tar and wood, the petroleum in- 
dustry was concentrating on increasing the volume and quality of petro- 
leum fuels, lubricants and related products. Furthermore, the number 
and complexity of hydrocarbons in petroleum made the separation of single 
components with the purity necessary for chemical ssmthesis an exceedingly 
difiicult task. Today, however, manufacturing processes, fractional dis- 
tillation and solvent extraction have reached the point where pure gaseous 
hydrocarbons such as ethylene, propylene and the butylenes and liquid 
hydrocarbons, such as benzene, toluene and xylene, can be obtained in great 
quantities. The annual production of the greater part of the estimated 
250 million or more gallons of toluene for explosives will be made from 
I)etroleum. This indicates the scale by which the production of basis 
chemicals from petroleum must be measured. 
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The synthetic chemicals that can be made from petroleum hydrocar- 
bons are legion. Benzene, toluene and xylene are the starting points for 
hundreds of the dyes, flavours, drugs and explosives which have in a large 
measure been in the domain of the coal-tar industry. Ethylene, propylene 
and the butylenes can be built into a great host of synthetic chemicals that 
And use as solvents, aviation gasoline blending agents, explosives, syn- 
thetic rubber polymers, resins, plastics, etc. 

Present developments in the manufacture of synthetic chemicals from 
petroleum and the potentialities of much greater future developments have 
important economic implications for the petroleum industry and for those 
industries now concerned in the production of basic organic chemicals and 
flnished chemical products. Basic chemicals from the petroleum industry 
would compete with those of the coal-tar and similar industries, its syn- 
thetic rubbers with that from the East, its plastics with light metals and 
plywood, its dyes, drugs and explosives with hitherto satisfactory products. 
Large-scale production of chemicals from petroleum would have far reach- 
ing effects on the development of many of the nation’s industries. 

Nevertheless, petroleum basic chemicals will be available and their 
economic and industrial value should not be lost or wasted. The problems 
on the manner and extent to which the petroleum industry should enter 
the chemical manufacturing, fleld are too great for solution by a single 
industry, too important for hasty solutions and too involved for other than 
careful dependence on scientiflc principles. Whether industry as a whole 
should be asked to plan for the future on a nation-wide scale is a moot 
question. One possibility is co-operative planning and research by indus- 
trial, university and government scientists on methods of safely absorbing 
the new products which are bound to flood world markets once war demands 
cease. Only by forethought now will the chemical importance of petro- 
leum be fully and safely realized in the world of readjustments after the 
war. 


^Troblems of the Mineral Resources of Europe^^ 

CHAS. H. BEHRE, BJS., Ph.D. 

Professor of Economic Geology, Columbict TJniversity. 

March 20th, 1943. 

Since the sudden and precipitate rise of industrialism, the minerals 
of Europe have proved a potent source of war, and therefore many thinking 
people are of the opinion that the formation of an international Mineral 
Materials Committee is a necessary part of any well-functioning long-term 
peace plan to bring to that tortured continent after the war is over. 
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European mineral problems are conditioned, like those of other conti- 
nents, by the fixed pattern of distribution, determined by geological factors 
which can be recognized and used in foretelling occurrence but cannot be 
altered in any way. These problems have arisen not only because of the 
localization of mineral deposits. Progressive industrialization and the 
growth of population pressure also contribute to the crisis, but almost more 
important than these are political policies. For example, restrictive stock 
piling, motivated by the desire to build up wartime reserves, has raised 
serious problems and should receive careful study in any European peace 
settlement. 

Stock-piling oi>erations can be made to work for peace by stabilizing 
mining and mineral prices, and negatively by placing limitations on the 
imports of an aggressor nation through an international court. On the 
other hand, it serves to encourage war if it supplies an aggressor with the 
means to wage a war for which he would not otherwise have sufficient 
raw material. 

A postwar international mineral council could serve the cause of peace 
because members would have an opportunity to recognize mutual inter- 
dependence of mineral needs, governing the operation of deposits, regu- 
lating cartels, removing customs barriers on raw materials, and would at 
the same time have an opportunity to develop sanctions which would place 
a brake on any future war. 

One of the t3T)ical cases of conflict leading to the present war is that 
Germany has immense coal reserves while eastern France enjoys great 
iron deposits in Lorraine. The beds of iron ore which grow deeper as they 
progress westward through France have always been France’s greatest 
mineral asset. Germany has sought to extend her boundaries westward 
in order to utilize this iron, in conjunction with the great deposits of 
German coal, to produce German steel. To feed a war machine Germany 
must have a prodigious amount of ore. Even today, with all her exploita- 
tion, Germany is dependent on iron ore obtained from Sweden and other 
countries. And one of the reasons for her mad Russian adventure was to 
obtain control of the iron and manganese ore deposits of the Urals and 
Ukraine. 

Under a carefully planned system of mineral interchange, each country 
could make a contribution to the general prosperity of Europe, for each 
country has something of especial value to the European economy. Spain, 
for example, has much to offer the rest of Europe if social and industrial 
stability could be established and maintained. 

Most conspicuous of all European nations in mineral wealth is Russia, 
which certainly rivals Canada, the United States, and India, in known re- 
sources. For this reason Russia must be taken into account in any world 
consideration of resources and in any plan for world peace. Russia re- 
sembles Canada in that there is a wealth of opportunity for internal expan- 
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sion and development. After the war, Russia, underpopulated, but able to 
produce great quantities of goods, will for at least 50 years flood her home 
markets with consumer goods, feeding and clothing her own people. Only 
in manganese and oil will she offer any large-scale international compe- 
tition. 


^^Canadian Fisheries in Wartime^^ 

D. B. FINN, B.S., M.Se, Ph.D. (Cantab.), 
Deputy Minister of Fisheries^ Ottawa, Canada. 


March 27th, 1943. 

Prior to the war, Canadian fish went to the market offering the best 
price, but today the market is determined largely by an international 
rationing scheme directed by a combined food board in Washington. This 
board arranges for a fair and adequate distribution of fish and fish pro- 
ducts to the different allied and neutral nations. 

Before the war, fishing was, along with farming, a ^^depressed^’ indus- 
try. It was full of speculation, yet its great vagaries constituted a 
challenge. Production was in excess of demand. The impact of war 
brought on a dislocation which gradually became evident, and since 1941 
the tide has turned from abundance to scarcity. 

Canada had depended upon world markets for the disposal of 75 per 
cent of her production. Since the outbreak of war there has been an 
overwhelming increase in demand, accompanied by an alarming reduction 
in the number of persons engaged in fishing. The demand for fish was 
never greater than today. There have been Government subsidies and 
compensation for loss of gear and boats, with a view to encouraging pro- 
duction. 

However, in spite of war conditions, the British Columbia salmon 
fishing and canning industry has maintained its average catch of 72 mil- 
lion pounds. Two-thirds of the 1941 pack (2,250,000 cases) went to the 
British food ministry; while this and last year’s pack will go wholly to the 
ministry to supply Britain and the fighting forces. Salmon is an important 
war food because it is a chief source of concentrated preserved protein 
which fighting and working men and women so need. 

Almost rivalling the salmon industry is the newly-developed herring 
canning industry. Herring, once a surplus on the European market, has 
become increasingly important for export. Caught on the Pacific Coast, 
it is canned in tomato juice and exported. Some 1,300,000 cases have 
gone to Great Britain; but it should not be thought this new industry will 
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rival the salmon industry in that respect, since it is in response to an arti- 
ficial demand brought about by war conditions, 

Fishing should be one of the first of Europe’s industries to come back 
after the war. European fisheries have been largely lying fallow for 
nearly four years now, and the population of fish must be increasing as 
it did during the last war. When the present war is over there should be 
. plenty of vessels for fishing use and abundant manpower. 

The situation will present a problem for Canada. Possibly once again 
there will be fierce international competition for the fish markets of the 
world. The technique of today might not do for more competitive times 
and revisions would be necessary. But there is every hope the industry 
will be able to stand on its own feet without more assistance than is given 
other industries. 


60 



ELECTED TO HONORARY MEMBERSHIP 


in the 

ROYAL CANADIAN INSTITUTE 


These recommendations were approved by the Council and in accordance 
with the Constitution of the Royal Canadian Institute the names 
were presented at the Twentieth Ordinary Meeting, 
held on March 27th, in Convocation Hall. 

Election took place at the Annual Meeting, April 3rd, 1943. 



ELI FRANKLIN BURTON, B.A., Ph.D. F.R.S.C 

Eli Franklin Burton, Professor of Physics, Head of the Department 
of Physics and Director of the McLennan Laboratory, University of 
Toronto, was bom in Green River, Ontario, on February 14th, 1879, son of 
the late George and the late Eliza (Barclay) Burton. 

He was educated at the Toronto Public Schools, Harbord Collegiate 
Institute, Toronto, and the University of Toronto, graduating in 1901 with 
honours in mathematics and physics. 

Upon graduation, Mr. Burton joined the staff of the University of 
Toronto acting as a Fellow in Mathematics until 190i3 and a Demonstrator 
in Physics 1902-04. On his being awarded in 1904, the ISQil Exhibition 
Science Research Scholarship and an Advanced Studentship by Emmanuel 
College, he proceeded to Cambridge where he worked in the Cavendish 
Laboratory under J. J. Thomson, graduating B.A. (Cantab) 1906. 

He returned to the University in 1906 as Lecturer in Physics and in 
1911 was made an Associate Professor obtaining in the same year his 
Ph.D. degree. He continued in this position until 1923 when he was made 
a Professor and in 1932 he became Head of the Department of Physics and 
Director of the McLennan Laboratory. 

Professor Burton has carried out extensive researches on the Physical 
Properties of Colloid Solutions and is a recognized authority on the sub- 
ject in which he has published numerous papers and a text book now in 
its third edition. He delivered a course of lectures on the ultramicroscope 
and the optical properties of colloidal particles in the Mayo Foundation 
Lecture Series. He has also taken a leading part in many symposia on 
the subject. 

He has carried on extensive researches in the Low Temperature 
Laboratory in the University on superconductivity and allied problems, 
being an authority on refrigeration and Vice President of the First Inter- 
national Commission of the International Institute of Refrigeration. 

Through his enterprise and energy, there was constructed under his 
supervision the first electron microscope in Canada — a microscope that 
is finding great use in medicine, industry and commercial undertakings. 

In the first Great War he took an active part in the examination of 
the natural gases of Canada for the helium content and in the experiments 
carried on in connection with the separation of helium from natural gases. 
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After becoming Head of the Physics Department, he took a very active 
part in establishing the Engineering Physics Course in the University and 
was instrumental in establishing a special post graduate course in Meteor- 
ology leading to the degree of M.A. by which it was possible for the Meteor- 
ological Service to obtain men with the fundamental training in mathe- 
matics, physics and meteorology. This course was established at a very 
opportune time as it just preceded the organization of the Trans-Canada 
Airways and enabled the Meteorological Service to build up a very strong 
stair in a much shorter time than could otherwise have been done. 

To meet the great demands for technically trained men for the armed 
forces in the present war. Professor Burton was very actice in organizing 
special courses at the University required for the Army, Navy and the Air 
Force. He has been adviser on many scientific problems connected with 
the war and is a Director of Kesearch Enterprises Limited. 

Professor Burton has always taken a very active part in the affairs 
of the Royal Canadian Institute. He was Secretary from l&OS-ll and a 
Member of Council from 1930-3.8, being President for the year 1931-32, 
as well as lecturing before the Institute on work in which he was especially 
interested. He was also very active in the organization of the Library. 

Professor Burton was elected a Fellow of the Royal Society of Canada 
in 1913 and a Fellow of the American Physical Society in 1936. In addi- 
tion to his many duties in the Physics Department he has found time to 
act as a member of the Board of Education for Weston, Ontario, from 
1914-31 and was for several years Chairman of the Board of Directors of 
the University Settlement. 

On August 22nd, 1906, he married Fannie May Wicher. daughter of 
Rev. John Woodmore Wicher, has one son, Franklin Wicher Burton, on 
Active Service with the R.€.A.F., and one daughter, Elizabeth Barclay 
Burton. 
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ARTHUR HOLLY COMPTON, B.S., A.M., Ph.D., Sc.D. 

Arthur Holly Compton at the present time Professor of Physics and 
Head of the Department of Physics in the University of Chicago was born 
in Wooster, Ohio, September 10th, 1892. After graduating from the 
College of Wooster as a Bachelor of Science he took graduate work at 
Princeton University. He has held positions in Departments of Physics 
at Princeton, Minnesota, and Washington Universities, before going to 
Chicago in 1923. He was a Guggenheim fellow and special lecturer in the 
Punjab University, India, in 1926-27, has been honoured by being granted 
the Eumford Gold Medal of the American Academy in 1927 and the Nobel 
Prize in the same year. 

Professor Compton is one of two brothers who have made enviable 
reputations in the field of physics. Karl Taylor Compton, President of the 
Massachusetts Institute of Technology is an older brothejr. Professor 
Compton is one of the few people who have had the honour of having an 
“effect” named after him. Every physicist knows the Compton Effect. 
Through Professor Compton’s work in the early twenties on the relation 
between X-rays and other forms of radiation has laid the foundation for 
the modern conception as to the inter-relation of matter and light. It is 
interesting to point out that seven Nobel Prizes have been awarded to 
physicists working in the field of X-rays. 

Recently Professor Compton has given a great deal of attention to the 
study of Cosmic Rays. He has carried out his experiments in this field 
in almost every part of the world and is looked upon as one of the world’s 
greatest authorities on this subject. 

These activities have not prevented him from giving a great deal of 
attention to outside educational movements. He has been associate editor 
of the Physical Review and on the editorial board of the Review of Modem 
Physics, has served on committees of the National Research Council of the 
United States and has been prominent in the American Association for 
the Advancement of Science. 
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ANDREW GEORGE LATTA McNAUGHTON, C.B., C.M.G., 
D.S.O., D.CL, LLD., B.Sc., M.Sc. ' 

General McNaughton was born in Moosomin, Saskatchewan, February 
25th, 1887, and was educated at Bishop’s College School, Lennoxville, and 
McGill University, Montreal, where he received his Degree of B.Sc., in 
1910; M.Sc., 1912; and LL.D., 1920. He afterwards attended Eoyal Staff 
College, Camberley, England, and the Imperial Defence College, London, 
England. In 1937 the Honorary Degree of D.C.L. was bestowed on him 
by Bishop’s University and LL.D. by Queen’s University, Kingston, in 
1941. 

Among his many important activities was that of adviser, Canadian 
Delegation to Imperial Conference, London, England, in 1930, as well as 
at the Conference for Limitation of Armaments, Geneva, Switzerland in 
1932; Member of Committee, Trans- Atlantic Air Service, Imperial Econ- 
omic Conference at Ottawa in 1932 ; Chairman, National Eesearch Council 
Associate Committee on Survey Eesearch, and Inter-departmental Com- 
mittee on Trans-Canada Airway. 

In June, 1935, General McNaughton ■was appointed President of the 
National Eesearch Council of Canada, in which position he proved himself 
a scientist of great ability and versatility. In 1939, he was seconded from 
this position for service overseas. 

His military record is outstanding. He served throughout the first 
great war in the Canadian Artillery. He received rapid promotion, from 
that of Major, commanding a Battery in 1914, to Lieut. -Colonel command- 
ing an Artillery Brigade in 1916, and to Brigadier-General in 1918, com- 
manding Canadian Corps Heavy Artillery Brigade. He distinguished 
himself in counter battery work and was awarded the D.S.O. in 1917, 
C.H.G. in 1917, and C.B. in 1935. On his return to Canada in 1919 he 
continued to serve as a Permanent Force Officer, filling the following 
appointments: Member of the Committee for re-organization Canadian 
Militia, 1919; Director, Military Training and Staff Duties, 1920; Deputy 
Chief of General Staff, 1923 ; District Officer Commanding Military District 
No. ir, Victoria, B.C., 1928; promoted to the rank of Major-General, 1929; 
Chief of General Staff, Canada, 1929-1935. 

In 1939 he was appointed to command the 1st Canadian Division, and 
was promoted to the rank of Lieut.-General in 1940 in command of a British 
Corps. In December 1940, he was given command of the Canadian Corps, 
and in January, 1943, was appointed to command the Canadian Army 
Overseas. 

He is the author of a number of papers, principally published in the 
Canadian Defence Quarterly. 

As a scientist, an electrical engineer, and a keen mechanician he has 
done much to see that the vehicles, arms, and equipment of the Canadian 
Army Overseas are second to none, while as a strategist and leader of men 
he enjoys an enviable reputation. 
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ROBERT BOYD THOMSON, B.A., F.R.S.C. 

In conferring Honourary Membership in the Royal Canadian Institute 
on Professor Robert Boyd Thomson, we honour one of the most illustrious 
of our scientific members and recognize his long-continued and devoted 
services to the Institute. 

Professor Thomson’s professional career has been centred in the 
Department of Botany of the University of Toronto, which he has served 
with distinction for almost 40 years and of which he is now Professor 
Emeritus. Under his aggressive and far-sighted leadership our botanical 
laboratories were housed in their present enviable quarters and came to 
occupy a position of prestige among the botanical institutions of the world. 
His personal contributions have dealt largely with Plant Anatomy and 
Phylogeny and these have been a potent influence on botanical theory. 

His earlier researches on the anatomy and phylogeny of the Gymno- 
sperms gave him an international reputation, and the later papers of this 
series, published under his own name and the names of his students, have 
consistently added to his prestige. He is ranked, by those competent to 
judge, among the highest authorities in this field. 

His studies on the evolution of the seed habit have extended through- 
out the plant kingdom, and have given us an entirely new insight into a 
problem that is fundamental in all considerations of phylogeny in the 
higher plants. 

An anatomical and developmental investigation of the true nature of 
branching in vascular plants has not proceeded as far as the other two 
projects. It has, however, already been productive of a number of papers, 
and again the characteristic stamp of Professor Thomson’s work is evident, 
in that an original point of view is opened up, making possible, perhaps 
for the first time, a reasonable appreciation of the fundamental unity .of 
structure in forms that have seemed diverse and diiferent. 

Among Professor Thomson’s greatest contributions should be included 
the inspiration and direction he has given to the successive groups of 
research students who have been attracted to his laboratories. Through 
them his influence has been extended to many institutions of learning and 
research in both hemispheres. 

Throughout this busy career Professor Thomson has given generously 
of his time and talent to the Royal Canadian Insitute which has always 
remained very dear to his heart. He has been a member for more than 35 
years and a life member since 1919. During at least 15 of these years he 
served on the Council and in 1928 he was elected its President. 

In earlier days Institute audiences were among the first to be informed 
of his scientific discoveries, and to-day he is still to be counted among the 
most loyal and devoted of the Institute’s friends. 
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JOSEPH BURR TYRRELL, B.A., B.Sc., M.A. LLD. 

Joseph Burr Tyrrell — ^geologist, explorer, historian, consulting engineer, 
financier, agriculturist, and inining executive — ^has enjoyed a greater 
variety of experiences than most men, in 84 years of life. Graduating 
from the University of Toronto and Victoria University, he planned on a 
legal career, but for reasons of health forsook the legal profession for the 
outdoor life of the geologist. From 1881 until 1898 he served the Geo- 
logical Survey of Canada and left a unique record of exploration. In asso- 
ciation with his brother, J. W. Tyrrell, he made two trips across the Barren 
Lands. The first was made in 1893 from Athabaska Lake to Chesterfield 
Inlet, covering a total distance of 3,2(M) miles of which about half was 
through territory not previously explored. Overtaken by winter. Dr. 
Tjurell walked 600 miles on snowshoes from Churchill to Lake Winnipeg. 

The following year he crossed the Barren Lands again, coming out on 
Hudson Bay, about 200 miles south of Chesterfield Inlet, and made the 
journey in early winter to Churchill on Hudson Bay by canoe. From 
Churchill, the return journey was made overland. Great hardships and 
privations were endured on these journeys, and one without indomitable 
courage and endurance could not have completed them. 

m his other work for the Geological Survey, Tyrrell made explorations 
in northern Manitoba, in Saskatchewan and Alberta and his reports and 
maps have been of great value because of his keenness of observation of 
all kinds of natural phenomena, and his valuable suggestions regarding 
the potential mineral resources of these new lands. Very little escaped 
his notice and he has published a number of papers on biological and 
historical subjects. He is the author of David Thompson, JSaaplorer, 
and he edited a number of works dealing with the early explorations of 
Thompson, and Samuel Hearne. He has taken a keen interest in the 
Champlain Society, of which he was president for three years, and he 
founded the gold medal that bears his name, for achievement in historical 
studies, in Section H of the Royal Society of Canada. 

Dr. T 3 T:rell received the Back Award from the Royal Geographical 
Society, the Murchison Medal from the Geological Society of London, the 
Daly Gold Medal of the American Geographical Society, and the Flavelle 
Gold Medal of the Royal Society of Canada, and honorary degrees from 
Queen’s and his Alma Mater. He was president of the Engineering Sec- 
tion of the American Association for the Advancement of Science in 1922, 
and of Section IV of the Royal Society of Canada in 1915, and he is an 
Honorary Member of the Canadian Institute of Mining and Metallurgy. 
He is a member of many Canadian, American, and British scientific, engin- 
eering and other societies, including the Explorers’ Club of New York. 
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No statement of Dr. Tyrrell’s accomplishments would be complete 
without reference to his sagacity, and the confidence of his associates, in 
the development of the Kirkland Lake Gold Mine. Applying geological 
knowledge, he assumed that the known ore bodies in the Kirkland Lake 
field should be found at greater depth in the western part of the field, and 
to him must go most of the credit for opening up ore bodies that have pro- 
duced over 15 million dollars in gold and their discovery has also led to the 
extension of tlie field still farther west. He served as president and 
man ag i ng director of the Kirkland Lake Gold Mining Company and he still 
holds the office of president. 

This Institute owes much to Dr. Tyrrell. He served three years as 
its president (19'10-12) , assuming his duties at a time when the Institute 
was in serious financial difficulties and leaving the office with the organiza- 
tion in a sound condition. He was mainly responsible for the Index to 
the Transactions, a very valuable publication. 

In honouring Dr. Tsnrell this Institute honours a great Canadian, and 
also itself. 
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EDMUND MURTON WALKER, B.A., M.B., F.R.S.C 

Edmund Murton Walker, Professor of Invertebrate Zoology, and Head 
of the Department of Zoology, University of Toronto has occupied a dis- 
tinguished position in Canadian science for many years. As an entomolo- 
gist his reputation is world wide. 

His eminence in science is attested by the following list of positions he 
has held: 

Assistant Director, Royal Ontario Museum of Zoology, 1918-1931. 

Honorary Curator of Invertebrate Zoology, Royal Ontario Museum of 
Zoology, 1931- 

President Section V, Royal Society of Canada, 1936. 

President Ontario Entomological Society, 1911. 

President Toronto Field Naturalists’ Club, 1925-1927. 

President Entomological Society of America, 1939. 

Fellow of the Entomological Society of London, England. 

Dr. Walker is the author of more than 90 scientific papers including 
two superb monographs on dragonflies, taxonomic and distribution studies 
of Canadian Orthoptera and Odontata, anatomical studies of Grylloblatta, 
a primitive insect, which he was the first to describe, and several important 
contributions in parasitology. 

Dr. Walker’s eminence in science has not interfered with his interest 
in the humbler pursuits of the field naturalist and he is ever ready to share 
his immense knowledge of nature with amateurs and beginners. 

As Editor of the Transactions of the Royal Canadian Institute for 
eighteen years. Dr. Walker has made most valuable contributions to the 
scientific work and standing of the Institute. 


A. R. CLUTE J R. DYMOND ROBT. A. FALCONER 

H. J. LAMB T. F. MclLWRAITH 
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Membership 

(1) Ordinary members are entitled to all privileges of 
membership, the annual fee being five dollars. Applications 
for ordinary membership are passed upon at the regular 
meetings of the Institute. 

(2) Associate members are ladies who do not desire full 
membership. They are admitted in the same way as Ordinary 
members, the annual fee being two dollars and fifty cents. 

(3) Life members are elected in the same way as Ordin- 
ary members, the Life membership fee being one hundred 
dollars. 

For further information relating to membership or to 
the activities of the Institute, address letter to 

THE SECRETARY, 

The Royal Canadian Institute, 
198 College Street, 
Toronto 2-B, Canada. 
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LIST OF MEMBERS 

of the 

Canabian Snsititute 

As of August 15th, 1943 

All Degrees have been Omitted from this List 


HONORARY MEMBERS 


Prof. E. F, Burton. 
Dr. H. A. Compton. 
Sir Robert Falconer, 
Dr. J. H. Faull. 


Garnet S. Bell- 
Dr. 'C. 'C. Benson. 

Mrs. Winifred Biggs. 

Dr. Wm. Perkins Bull. 
Prof. J. T. Burt-Gerrans. 
Colonel D. Carnegie. 

James Chisholm. 

Geoffrey T. Clarkson. 

Hon. Col. Henry Cockshutt. 
Dean G. G. Cosens. 

G. R. Cottrelle. 

Prof. H. Franklin Dawes. 
John S. Dickson. 

Rt. Hon. Sir Lyman P. Duff. 
Mrs. D. A. Dunlap. 


C. E. Abbs. 

Abitibi Power & Paper Co., 
Ltd. 

T. Broadhurst. 

C. B. Davis. 

E. W. McfBride. 

H, L. Sanborn. 

H. G. Schanche. 

T.'E. Silver, 

W. H. Smith, 

W. E. Willson. 

L. R. Wilson. 

W. J. Zimmerman. 

F. H. Adamson. 


Prof. E. F. T. Baer. 
Prof. D. L. Bailey. 
Prof. W. H. T. 'Baillie. 
H. R. Bain. 

Prof. J. Watson Bain. 


Lieut.-Gen. A. G. L. 

McNaughton. 
John Patterson. 

Prof. Ellis Thomson. 


LIFE MEMBERS 

R, Y. Eaton. 

Sol. Eisen, 

Hugh Fleming. 

J. L. Gooderham. 

Prof. A. R. Gordon. 

Dr. N. S. Grace. 

J. H. Gundy. 

Mrs. W. J. Hanna. 

Dr. C. D. Howe. 

H. V. Franklin Jones. 
Lady Kemp. 

R. A. Laidlaw. 

Walter C. Laidlaw. 

Mrs. James Langskill. 
Col. John F. Michie. 


ORDINARY MEMBERS 

A. 

Dr. Harvey Agnew. 

W. E. M. Aitken. 

Edgar T. Alberts. 

Lt.-Col. P. Norman 

Alexander. 

Allcock Laight & Westwood 
Co. Ltd. 

J. B. Kennedy. 

G. M. Allison. 

Dean J, G. Althouse. 

John R. W. Ambrose. 

Dr. H. B. Anderson. 

Dr. Geo. C. Anglin. 

A, R. An-jo. 


B. 

Bakelite Corporation of 
Canada Ltd. 
John E. Buchan. 

W. A. Campbell. 

E. G. Baker. 


Prof. R. B. Thomson. 
Dr. J. B. Tyrrell. 
Prof. E. M. Walker, 


A. W. Miles. 

D. Bruce Murray. 

A. C. Ransom. 

N. S. Robertson. 
Alfred Rogers. 

Dr. Sigmund Samuel. 
W. H. Shapley. 

C. W. Sherman. 

Mrs. F. N. G. Starr. 

F. A. Warren. 

Harold D. Warren. 
Mrs. H. D. Warren. 
Lt.-Col. R. S. Wilson. 
P. G. Winnett. 

G. H. Wood. 


L. L. Anthes. 

Rev. Dr. Ramsay Armitage. 
Rev. J. B. M. Armour. 

Fred S. Armstrong. 

Rev. R. A. Armstrong. 

W. Nelson B. Armstrong. 

A. E. Arscott. 

E. M. Ashworth. 

F. Ashworth. 

Chas. J. Atkinson. 

J. E. Atkinson. 

Atlas Steels Ltd. 

Prof. F. C. Auld. 

Anatole D. Avtzine. 


Geo. A. Baker. 
Gerald Bales. 
Gordon B. Balfour. 
P. F. Ballou. 

T. R. Banbury. 


71 



B. — Continued. 


C. S. Band. 

Joseph Banigan. 

Mac Banner. 

Bev. Dr. P. Louis Barber. 
Hon. Mr. Justice F. H. 

Barlow. 

Henry Barrett. 

J. M. Bascom. 

W. H. Batten. 

Herbert L. Bayley. 

P. H. Hyde Beadle. 

Prof. P. E. Beamish. 
Bearers Ltd. 

S. B. Beare. 

Beardmore & Co. Ltd. 

Paul Beer. 

Col. A. 0. T. Beardmore. 
S. G. Bennett, 

R. R. Parker. 

Prof. Samuel Beatty. 

Evan A. Begg. 

Herbert Bruce Begg. 

Felix A. Belcher. 

Adam Bell. 

P. J. Bell. 

Walker R. Belyea. 

E. James Bennett. 

Mrs. B. A. Bensley. 

G. C. Benson. 

N. W. Berkinshaw. 

Dr. A. E. Berry. 

Geo. M. Bertram. 

James D. Berwick. 

Dr. C. H. Best. 

T. W. Best. 


A, Cameron. 

Dr. Gordon C. Cameron. 
Prof, J. Home Cameron. 
Dr. Angus A. Campbell. 
Dr. Colin A. Campbell. 

D. H. Campbell. 

Gordon P. Campbell. 

Dr. James A. Campbell. 
Walter F. Campbell. 
Canada Cycle & Motor Co. 
Ltd. 

Canada Packers Limited. 
R. Collett. 

Harold Colling. 

R. N. McKechnie. 
Donald Stewart. 

H. B, Yerex. 

Canada Printing Ink Co. 
Ltd. 

P. R. Gorrie. 

R. W. Newth. 

Canadian Breweries Ltd. 
D, C. Betts. 

W. C. Butler, 

J. F. Cosgrave. 

0. Roewade. 

H. A. Taylor. 

Canadian Industries Ltd. 
Eric Cooper. 

C. W. Jarvis. 


Thos. Bignell. 

J. W. Billes. 

R. T. Birks. 
Birks-Ellis-Ryrie Ltd. 

C. Q. Ellis. 

M. T. Ellis. 

E. J. Shipp. 

E. B. Tiffany. 

C. G. Winsor. 

Col. Arthur L. Bishop. 

H. H. Bishop. 

G. G. Blackstock. 

Manor S. Temple Blackwood. 

P. J. Blair. 

Rev. Dr. S. G. Bland. 

Dr. H. C. Bliss. 

John C. Boeckh. 

Clarence A. Bogert. 

J, Bolingbroke. 

N. E. Bolton. 

Gordon R. Bongard. 

W. E. Bonn. 

W. H, Bosley. 

Prof. M. C. Boswell. 

Dr. Harold K. Box. 

A. G. Boyd. 

Dr. William Boyd. 

Dr. George F. Boyer. 

A. Bradshaw. 

A. C. Brennan. 

Dean G. S. Brett. 

M. P. Bridgland. 

G. G. Brigden. 

Wilmot S. Briggs. 


C 

Canadian Industries Ltd. 

S. C. Jones. 

W. S. Lesperance. 

W. H. Rockwell. 

W. H. Shaw. 

John Shepherd. 

D. T. Smith, 

R. W. Taylor. 

B. F. Twining. 

Canadian Kodak Co. Ltd. 
Canadian Laboratory 

Supplies Ltd. 

L. Fabian. 

Hugh B. Hall. 

C. Rogers. 

I. E. Staples. 

Canadian Line Materials 
Ltd. 

L. E. Messinger. 

C. H. Carlisle. 

George Carman. 

Allan Carmichael. 

George Carruthers. 

J. L. Carson. 

A. Hiles Carter, 

J. R. Cartwright. 

Walter A. Carveth. 

R. C. H. Cassels. 

H. F. Cassidy. 

G. R. Castle. 


British American Oil Co, Ltd. 
M. S. Beringer. 

R. 0. Campbell. 

R. E. Ii^win. 

C. D. Read. 

Dr. H. L. Brittain, 

S. G. Brock. 

F. H, Brodigan. 
Brody-Draimin Pur Co. 

Chas. Draimin, 
Bromo-Seltzer Ltd. 

P. Jackson Andrews. 

W. A. Brophey Co. Ltd. 

W. Leonard Harkness. 

W. H. D. Brouse. 

Henry Brown. 

S. C. Brown. 

Dr. W. T. Brown. 

P. W. Browne. 

Hon. Dr. H. A. Bruce. 

Robt. A. Bryce. 

M. A. Buchanan. 

Wm. J. Burgar. 

J. S. Burgoyne. 

Prof. J. D. Burk. 

H. D. Burns. 

C. L. Burton. 

Dr. E. M. Burwash. 
Business Systems Ltd, 

J. R. Bell. 

P. M. Kimbark. 

G. C. Lumbers. 

T. W. Thomson. 

G. R. Wallace. 


Dr. H. A. Cates. 

John R. Catterall. 

Norman S. Caudwell. 

R. G. Cavell. 

Dr. W. P. Caven. 

P. Cawthorne. 

Stanley B. Chadsey. 

W. E. Chanter. 

Leo E. Charles. 

Ernest B. Chilcott. 

G. T. Chisholm. 

Francis W. Clark. 

Dr. Harold Clark. 

R. S. Clark. 

Clarke, Irwin & Co. Ltd. 
Ross Clarke. 

P. C. Clarkson. 

Roger Clarkson. 

Charles Clements. 

George A. Cline. 

K. M. Clipsham. 

Arthur R. Clute. 

Emerson T. Coatsworth. 

A. D. Cobban. 

Prof. J. Roy Cockbum. 

A. H. Cockeram. 

The Hon. Rev. Dr. H. J. Cody. 
A. M. Colberg. 

Dr. C. E. Cooper Cole. 

Dr Prank L. Cole. 
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C. — Continued. 


Gordon D, Conant. 

F. M. Connell. 

F. J. Coombs. 

H. G. Cooper. 

Dr. C. J. Copp. 

J. Milton Cork. 

Dr. C. V. Corless. 

Dr. C. A. Corrigan. 

Fred S. Corrigan. 

Rolph R. Corson. 

Rev. Dr. F. H. Cosgrave. 


Dack^s Shoes Ltd. 

E. A, De La Hooke. 
Rutherford Williamson, 
George T. Dale. 

R. A. Daly. 

Dr. Grant D. Darker. 
Ernest I. Davidson. 

Rev. Dr. Richard Davidson. 

G. Fay Davies. 

Dr. T. Alexander Davies. 
Aubrey Davis. 

Bertram N. Davis. 

A. E. Davison. 

John A. Dawson. 

Major Bernhard Day. 

E. Brooke-Daykin. 

Dr. Wm. J. Deadman. 
Clayton D. Dean. 

R. R. Deans. 

Dr. R. D. Defries. 

R. D. Delamere. 

Prof. A. T. DeLury. 
Charles R. Dent. 


T. W. Eadie. 

T, Eaton Co. Ltd. 
W. A. Farley. 
W. J. Faulds. 

I. W. Ford. 

V. E. Ireland. 

S. Martin. 

W. Murphy. 

J. Rutledge. 

P. Scammell. 

H. F. Switzer. 


R. W. Faber. 

Max Factor & Co. 

K. W. Chamberlain. 

T. Conway James. 

A. M. Mcllveen. 

Carl Wallace. 

M, P. Pairlie. 

Irving B. Pairty. 

Famous Players Canadian 
Corporation Ltd. 
Colin S, Parmer. 

Geo. G. Farquhar, 


James P. McD. Costigan. 
Dr. J. H. Couch. 

E. L. Cousins. 

Wm. E. Coutts. 

Sir Herbert H. Couzens. 
Prof. A. P. Coventry. 
Hedley V. Cowie. 

Gordon B. Coyne. 

D. E. Craigie. 

Prof. E. Home Craigie. 
J. H. Crang. 


D. 

W. H. Despard. 

Dr. H. K. Detweiler. 

0. E. Devitt. 

H. N. DeWitt. 

Prof. N. W. DeWitt. 
David C. Dick. 

J. G. Dickenson. 

Hugh M. Dignam, 

H. J. Dingman. 

Disher Steel Construction 
Co. Ltd. 

Thos. E. Boyce. 

Clark E. Disher. 

Edwin A. H. Menges. 
Wm. P. Dobson. 

J. H. Domelle. 

Dominion Wheel & 

Foundries Ltd. 
Geo. R. Donovan. 

Jas. P. Doran. 

A. Dorfman. 

H. R. Douglas. 

J. S. Douglas. 


E. 

T. Eaton Co. Ltd. 

E. J. Tyrrell. 

J. G. Eby. 

C. E. Edmonds. 

G. E. Edmonds. 
John W. Edwards. 
Dr. G. G. Elliott. 
P. M. Ellis. 

Prof. 0. W. Ellis. 
A. L. Ellsworth. 

E. P. Ely. 


F. 

Dr. C. B. Farrar. 

Alexander Fasken. 

S, Lome Fear. 

A. B. Fennell. 

Hon. G. Howard Ferguson. 
Prof. John Bright Ferguson. 
R. B. Ferguson. 

W. P. Ferguson. 

Dr. Edward Pidlar. 

Prof. H. 0. L. Fischer. 

J. W. Fisher. 

J. Taylor Fisher. 
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J. K. Crawford. 

Edwin Crockett. 

John Crosby. 

John H. Crossingham, 
Crown Cork & Seal Co. Ltd. 

Wm. T. Pee. 

C. W. Cruickshank, 

Dr. J. G. Cunningham. 

Prof. C. T Currelly. 

Arthur P. Cutten. 

R. J. Cutten. 


Wm. E. Douglas. 

R. E. Dowsett. 

Gen. D. C. Draper. 

Dr. C. W. Drury. 

Prank J. Dudycha. 

C. K. Duif. 

Prof. W. B. Dunbar. 

J. S. Duncan. 

John W. Duncan. 

W. A. Duncan. 

C. A. Dunham Co. Ltd. 

Prank Ansell. 

A. J. Dickey, 

D. McCrimmon. 

Fred Ruscoe. 

M. W. Shears. 

Mrs. D. Moifatt Dunlap. 
Robert J. Dunlop. 

Dunlop Tire & Rubber Goods 
Co. Ltd. 

Jas. I. Simpson. 

D. C. Durland. 

Prof. J. R. Dymond. 


M. H. Epstein. 

Dr. I. H. Erb. 

P. Erichsen-Brown. 

WJm. S. Ewens. 

Exide Batteries of Canada 
» Ltd. 

D. F. Ooulson. 

John E. Eells. 

G. E. Lindsay. 

J. R. McLean. 

F. S. Stratton. 


Kenneth C. Fisher. 

Sir Ellsworth Flavelle. 
Arthur L. Fleming. 
Donald M. Fleming. 

L. K. Fletcher. 

W. J. Pleury. 

E. K. Pockler. 

H. M. Forbes. 

D. Forgan, 

Robert Forsyth. 

Dr. R. P. Fortune. 

E. C. Fox. 



Roy H. Frankel. 
Norman Franks. 
Dr. W. R. Franks. 


F. A. Gaby. 

Dr. Robert E. Gaby. 

F. H. Gage. 

Geo. C. Gale. 

Dr. W. E. Gallie, 
Frederick G. Gardiner. 
Percy R. Gardiner. 

G. C. Garner. 

Norman B. Gash. 
General Steelwares Ltd. 
General Supply Oo. of 

Canada Ltd. 
William S. Gibson. 

W. M. Gifford. 

Prof. L. Gilchrist. 
Duncan B. Gillies. 

Dr. J. Z. Gillies. 

J. S. Godard. 

Dr. Wm. Goldie. 


Ralph A. Hackbusch. 

Dr. W. R. Haddow. 

D. C. Haig, 

Dr. €. H. Hair. 

C. J, Halford. 

Gerald R. Hall. 

Irving C. Hall. 

Chester B. Hamilton Jr. 
Grey Hamilton. 

Dr. D. H. Hamly. 

John E, Hammell. 

M. L, Hammond. 

Victor Hannan, 

Horace Harpham. 

Dr. Charles W. Harris. 
Chester J. Harris. 

J. H. Harris. 

Dr. R. 1. Harris, 

W. C. Harris. 

Dr. Frederick C. Harrison, 
H. H. Harshman. 

R. W. Hart. 

C. J. Harvey. 

Wm. J. Hastie. 

Prof. H. E. T. Haultain. 


Imperial Oil Limited. 
C. M. Baskin. 

B. Goulston. 

G. W. Gurd. 

F. P. Irwin. 

G. L.'Macpherson. 

H. H. Moor. 

G. L. Stewart, 

Dr. R. K. Stratford. 


F. — Continued. 

John lA. Fraser. 

W. Kaspar Fraser. 

Mrs. W. Kaspar Fraser. 


G. 

Goldsmith Bros. Smelting 
& Refining Co. Ltd. 
Jas. B. Costello. 

Harold B. Erwin. 

H. L. Nussbaum. 

M. Ross Gooderham. 

Dr. A. C. Goodings. 

W. E. Gordon. 

Walter Gow. 

Dr. Duncan Graham. 

R. M. Graham. 

Dr. Roscoe R. Graham. 
Walter T. Graham. 

H. A. Grainger. 

Grand & Toy Ltd. 

Ernest J. Grand. 

James R. Grand. 

Percy F. Grand. 

Howard W. Peter. 


H. 

Ralph J. Hayhoe. 

C. M. Heddle. 

Heint 2 jman & Co. Ltd. 
Geo. C. Heintzman. 

B. W. Heise. 

Lyman A. Henderson. 

M. J. Henderson. 

Q. B. Henderson. 

Hon. George S. Henry. 
Carl M. Herlick. 

Percy Hermant. 

Major E. A. Hethrington, 
Ewart G. Hewson. 

E. Hibbert. 

C. E. Higginbottom. 

H. P. L. Hillman. 

Hinde & Dauch Paper Co. 
of Canada Ltd. 
James Hyland. 

R. S. Kellow. 

T, E. Lloyd. 

H. MacDiarmid. 

Albert Yraola. 

W. S. Hodgens. 


L 

Imperial Optical Co. 

Albert Butler. 

Sydney M, Hermant. 
Bernard Richel. 

Victor Thompson. 

Fred White. 

Imperial Varnish & Color 

-Co. Ltd. 

J. K. Affleck. 

A. Gowen. 


Dr. D’Arcy Frawley, 
Harold Fry. 


E. R. Grange. 

Pr^f. J. C. B. Grant. 

Lt.-Col. G. L. P. Grant-Suttie. 
James Gray. 

Great Lakes Paper Co. Ltd. 

F. K. Carlisle. 

C. England. 

C. D. Harrison. 

C. Michels. 

Hon. W. Earl Rowe. 
Squad. Leader E. A. Greene. 
Vincent Greene. 

R. H. Greer. 

Dr. Philip H. Greey. 

Ewart Greig. 

Talbot P. Grubibe. 

E. Gunn. 

Major-Gen. John A. Gunn. 
E. Holt Gurney. 


Dr. Allan D. Hogg. 

Hon. Justice F. D. Hogg. 
Prof. Prank S. Hogg. 

Dr. T. H. Hogg. 

A. P. Holden. 

John B. Holden. 

Mrs. John B. Holden. 

Otto Holden. 

Dr. Willian L. Holman, 
George L. Holmes. 

Lt.-Col. Bertram 0. Hooper, 
H. B. Hope. 

Hon. Justice J. A. Hope. 
Oliver B. Hopkins. 

P. E. Hopkins. 

J. William Horsey. 
Herbert H. Horsfall. 

W. H. Douglas Horsfall. 
George T. Humble. 

Carl H. Hunter. 

Fred C. Hurst. 

John A. Huston. 

Alfred W. Hutchison. 

J. P. Hynes. 


Imperial Varnish & Color 

Co. Ltd. 

D. R. Loney. 

W. E. Pomeroy. 

Arthur Watson. 

John Inglis Co. Limited. 
Interlake Tissue Mills Co. 
Ltd. 

G. L. Carruthers. 

L. J. Carter. 
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Interlake Tissue Mills Co, 
Ltd. 

R. A. Everatt. 

R. A. Garrett. 

Miss Margaret Jones. 


H. R. Jackman. 

Arthur Jackson, 

Gilbert E. Jackson. 

Prof. H. S. Jackson. 

Prof. Kenneth B. Jackson. 
H. T. Jaffray. 

0. S. James. 

Thos. B. James. 

Dr. W. F. James. 


WIm. J. Kelly. 

Prof. Frank B. Kenrick. 
H. F. E. Kent. 

Rev. J. McD. Kerr. 
Kenneth E. Kidd. 

K. M. Kilbourn. 


Gilbert A. LaBine. 

E. J. Lacey. 

Miss Ann Laidlaw. 

John B. Laidlaw. 

Miss Margaret C. Laidlaw. 
Lake Simcoe Ice & Fuel 
Ltd. 

E. Bedford. 

Robert Bonney. 

T. G. Rogers. 

John M. Lalor. 

Col. H. J. Lamb, 

D. A. Landell. 

Daniel W. Lang. 

J. A, Langford. 

F. L. Langmuir. 

Col. J. W. Langmuir, 

John F. Lash. 

W. H. M. Laughlin. 

Robert Laurier, 

Frank G. Lawson. 


Col. C. D. H. MacAlpine. 
Hon. Leopold Macaulay. 
W. A, H. MaJcBrien. 
Charles S. Macdonald. 
Norman MacDonald. 

J. M. Macdonnell. 

Roy H. MacDonnell. 

F. A. MacDougall. 

A. MacFadyen. 

W. T. A. MacFadyen. 

J. C. MacFarlane. 

C. S. Macinnes. 

Grant Macintyre. 


1. — Continued. 

International Business 

Machines Co. Ltd. 
A. Forsyth. 

G. A. Fyfe. 

A. J. Haslett. 


J. 

H. T. Jamieson. 

Dr. Ross A. Jamieson. 
Dr. L. Everett Jaquith. 

J. J. Jeffery. 

Frank R. Jeffrey. 

Dr. C. M. Jephcott. 

J. G. Johnston. 

R. A, A. Johnston. 


K. 

R. C. Kilgour. 

J. A. Kilpatrick. 
C. R. Kinnear. 
Thos. H. Kinnear. 
Norman Knight. 
W. L. Knowlton. 


L. 

Hugh H. Lawson. 
Harold Lawton. 

Eric W. Leaver. 
Gordon C. Leitch. 

John S. Leitch. 

Kelvin D. Leitch. 

C. F. Leonard. 

T. D'Arcy Leonard. 

R. V. LeSueur. 

W, Ralph Lett. 

Lever Bros. Ltd. 

J. P. Brierley. 
Isadore Levinter. 
Thayer Lindsley. 

Dr. Eric A. Linell. 
Link-Belt Ltd. 

J. G. Beare. 

Thomas J, Lipton Ltd. 
Rev. W. J. Little. 

H. E. Livingstone. 


M. 

Dr. Angus MacKay. 

F. R. MacKelcan. 

Mrs. A. J. MacKenzie. 
Prof. M. A. Mackenzie. 

J. B. Mackinnon. 

Ronald S. MacKinnon. 

D. C. MacLachlan. 

Wills Maclachlan. 

Dr. Norman T. Maclaurin. 
Prof. A. MacLean. 

R. J. Maclennan. 

Wm. Macmillan. 


International Business 

Machines Co, Ltd. 
J. Luscombe. 

G. R. Statham. 

R. H, Thomas. 

Prof. H. J. C. Ireton. 


R. W. S. Johnston, 
Dr. D. C. Jones. 

G. R. Jones. 

R. J. Jowsey. 

Col. D. G. Joy. 

E. Graham Joy. 
Percy E, Joyce. 

A. E. Jupp. 


S. S. Kresge Co. Ltd. 
W. C. Fisher. 

D. D. MacLachlan. 
Miss A. Mulvihill. 

H. J. Way. 

H. H. Weese. 


Loblaw Groceterias Co. Ltd. 
Justin M. Cork. 

H. M. Cowan. 

Geo. Huffman. 

A. H. Edwards. 

W. S. Jamieson. 

Geo. D. McLeod. 

R. G. Meech. 

A. Wiley. 

H. W. Lofft. 

S. H. Logan. 

F. Longdon & Co. (Canada) 
Henry G. Gaskon. [Ltd. 
H. H. Loosemore. 

Prof. Fred R. Lorriman. 

J. S. Lotimer. 

Dr. Julian D. Loudon. 

Dr. G. W. Lougheed. 

Prof. G. H, W. Lucas. 

H. Lundberg. 

Benjamin Luxenberg. 


Macmillan Co, of Canada 
Ltd. 

Robt. R. Graves. 
Robert Huckvale. 

Miss Ellen Elliott. 
Miss Helen Jones. 
Norman Macphee. 
Edward 0. Maher. 

Fred Mallison. 

Wm. H. Marsh- 
F. W. Marshall. 

Col. K. R. Marshall. 
Robert J. Marshall. 
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M. — Continued. 


G. S. Martin. 

Prof. W. H. Martin. 

Dr. A. D, A. Mason. 

A. J. Mason. 

T. H, Mason. 

Hon. Vincent Massey. 

A. S. Mathers. 

A. C. Matthews. 

Mrs. A. C. Matthews. 

Hon. Albert Matthews. 

Hon. R. C. Matthews. 

R. G. Matthews. 

T. Prank Matthews. 

W. Donald Matthews. 

Mrs., W. L. Matthews. 
Samuel McAdam. 

T. C. McAree. 

Prof. J. W. MeArthur. 

D. L. McCarthy. 

Leigh M. McCarthy. 

Hon. Leighton McCarthy. 
John F. McClain. 

D. McK. McClelland. 

Dr. James C. McClelland. 
H. C. McCl'Oskey. 

L. C. McCloskey. 

Hon, 'Charles McCrea. 
Bruce V. McCrimmon. 

Mrs. J. A. McDonald. 

Erie G. McDougall. 

S. G. McEvenue. 

Hon. Mr. Justice G. P, 

McFarland. 

T. D. McGaw. 

Prof. E. W, McHeniy. 

M. J. McHenry. 

Prof. T. P. Mcllwraith. 

J. M. McIntosh. 

Prof. W. G. McIntosh, 

L. D. McKellar. 


W. Percy Near. 

Prof. A, W. H. Needier. 
Prof. G. H. Needier. 

E. Y, Neelands. 

Dr. Balmer Neilly. 

Allen Neilson. 


J. E. O^Parrell. 

Dr, John Oille. 

Dr. P. J. O’Leary. 
Lieut.“Col. E. A. Olver. 


Dr. William Pakenham. 

E. E. Palmer. 

Robert N. Palmer. 

P, A. Pankhurst, 

ATem Pardoe. 

Parker Fountain Pen Co. 
James C. Grier. [Ltd. 
Arthur Proudfoot. 


D. A. McKenzie. 

D. C. McLaren. 

Prof. R. R. McLaughlin. 

R. S. McLaughlin. 

D. E. McLean. 

E, L. McLean. 

J. S. McLean. 

Norman J. McLean. 
Kenneth R. McLennan. 

J. A. McLeod. 

W. N. McLeod. 

Gordon McMillan. 

Prof. W* Harvey McNairn. 
John M. McPherson. 

W. B. McPherson. 

J. McQueen. 

Canon A. L. McTear. 
Justice C. P, McTague. 
David B. McWilliams. 

Dr. V. B, Meen. 

Rt. Hon. Senator Arthur 
Meighen. 

Dr. B. Mendel. 

Thomas E. Menzies. 

A. Merkur. 

Lieut.-Col. James Mess. 
Roland Michener. 

C. H. S. Michie. 

John G. Middleton. 

Hon. Mr. Justice W. E. 

Middleton. 
W. E. Middleton. 

John C. Millar. 

A. H. Miller. 

Miss N. M. A. Miller. 

Rev. C. L. Mills. 

W. B. Milner. 

J. H, Milnes. 

J. P. Milnes. 


N. 

Morden Neilson. 
Wallace R. Nesbitt. 
John Ness. 

P. G. Nichol, 

J. C. Nicholls. 


O. 

Britton Osier. 
P. G. Osier. 
Glyn Osier. 


P. 

Parker Fountain Pen Co. 

Ltd. 

Roy 0. Pennington. 

C. B. Swinden. 

N. P. Parkinson. 

A. L, Parson. 

A. G, Partridge. 

A. B. Patterson. 


Mining Corporation of 

Canada Ltd. 

G. C. Ames. 

J. A. H. Paterson. 

A, J. Mitchell. 

A. N. Mitchell. 

Dr. E. W. Mitchell. 

F. W. Moeser. 

T. L. Moffat. 

R. T, Mohan. 

Moloney Electric Co. of 

Canada Ltd, 

H. R. Pardoe. 

Geo. D. y. Leacock. 

A. J. Magley. 

A. S. McOordick. 

Prof. E. S. Moore. 
Rowland C. Moore. 

S. J. Moore. 

Richard Morawetz. 

W. G. More. 

Dr. Geo. A. Morgan. 

R. B. Morley. 

G. P. Morris. 

H. T. Morrison. 

James Morrison Brass 

Mfg. Go. Ltd. 
R. P. Morrison. 

P. K. Morrow. 

George A. Morrow. 

Gordon E. Moss. 

Roy Mottram. 

P. J. Mulqueen. 

Edwin B. Munroe. 

James Y. Murdoch. 

Martin P. Murphy. 

Dr. Gordon S. Murray. 
Rev. Dr. J. Lovell Murray. 
H. G. Myers. 

A. J. Mylrea. 


James Nicholson. 

R. K. Northey. 

A. G. Northway. 
John A. Northway. 
E. W. Nuffield. 


Otaco Ltd. 

George MacDiarmid. 
G. W. Phelps, 

M, Oxley. 


Dr. George S. Patterson. 
H. P. Patterson. 

J. P. Patterson. 

A. P. Patton. 

A. R. Payne. 

C. T. Pearce. 

N. C. Pearce, 

Richard Pearce. 
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Dr. Robin Pearse. 

Gordon F. Perry. 

G. A. Peters. 

Fitzallan Phillips. 

Col. W. E. Phillips. 

A. E. Phipps. 

Wm. Piokard. 

Prof. Wm. Hunter Piersol. 


Dr. N. W. Radforth. 
Robert Rae. 

H. J. Rahlves. 

Charles Ramsay. 

A. C. Ransom. 

C. W. Bayes. 

Mrs. C. W. Bayes. 

R. M. Dennis. 

Mrs. R. M. Dennis. 

L. W. Doncaster. 

Mrs. L. W. Doncaster. 
C. J. Ellison. 

R. J. Hamilton. 

Mrs. R. J. Hamilton. 
W. D. Johnston. 

Mrs. W. D. Johnston. 

T. McGee. 

Mrs. T. McGee. 

J. Moreton. ^ 

C.,A. Osborne. 
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THEN AND NOW 


T he Royal Canadian Institute has as its object the promotion of 
science and the results of scientific research. It attempts to in- 
form and educate the public on important matters of general interest ; 
to stimulate research and to act as a liaison between the scientist and 
the public. 

The Institute was established in 1849 in Toronto, at that time 
the capital of Upper Canada, by a small group of surveyors, archi- 
tects, and civil engineers. When incorporated in the Province of 
Upper Canada in 1851 it was definitely to serve Upper Canada, 
which, in the enlarged Dominion of Canada, came to be the Prov- 
ince of Ontario. If it had been established after Confederation it is 
likely that it would have been called the Ontario Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. 

A story of interest from the pen of Sir Sandford Fleming, a great 
Canadian and a pioneer in engineering, describes the enthusiasm of 
the early founders : — On February 8th, 1850, a meeting was held to 
discuss plans for the newly formed organization. Only two members 
attended, F. F. Passmore and Sandford Fleming. The prospects of 
the young Institute were not brilliant, but the two determined to act 
with energy, if not with entire regularity. After much silence and 
long waiting in vain for other members to appear, the one addressed 
the other in these words: “This looks bad — we must, however, pro- 
ceed, as the saying is, to make a spoon or spoil the horn. Let one of 
us take the chair and the other act as secretary,” and so agreed, 
dispensing in the emergency with a quorum, they passed a series of 
resolutions with complete unanimity. No amendments were offered 
and time was not spent in long discussions; those present deemed 
it a dispensable formality to have “movers” and “seconders" to the 
motions submitted. As appears by “the minute book the meeting sim- 
ply “resolved” this or that. One resolution adopted and formally 
placed on record, reads : “Resolved, That the members of the Canadian 
Institute do after this date meet once a week, on each Saturday at 7 
o’clock p.m., in the Hall of the Mechanics’ Institute. The first meeting 
to take place on Saturday next, February 16th, 1850.” No fault was 
ever found with the action taken on that occasion and meetings 
have been held without interruption since that date. 

At the earlier meetings, papers on scientific problems of the day 
were read and discussed and laboratory work was carried on by the 
various sections which were established under the administration of 



the Institute. The most important of these were the Biological Sec- 
tion, the Geological and Mining Section, and the Historical Section, 

The early publications of the Institute, beginning with the year 
1851, were also of great value because they were the only ones of their 
kind in the scientific field in Canada. The first of these publications, 
“The Canadian Journal : a Repertory of Industry, Science, and Art,” 
was edited by Henry Youle Hind, who conducted explorations in 
western Canada, and there followed the well-known series on 
“Toronto of Old” by the Rev. Henry Scadding, D.D., who was Presi- 
dent of the Institute from 1870 to 1876. 

When the Canadian Institute moved from its building at the 
corner of Richmond and Berti Streets in Toronto in 1905 to become 
more closely associated with the University of Toronto it began to 
establish a more direct communication with the public. On April 
2nd, 1914, His Majesty the King granted permission to the title 
“Royal” and it became the Royal Canadian Institute. 

In aiding the public to appreciate and understand the value 
of research, the Institute has had an important influence in increasing 
research facilities in Canada. During the First World War the Royal 
Canadian Institute established a Bureau of Scientific and Industrial 
Research to promote closer co-operation between science and industry 
in the prosecution of the war. As a result of publicity given to the 
value of enlisting scientific aid in the war effort, the federal govern- 
ment appointed an Honorary Advisory Council on Scientific and 
Industrial Research which later developed into the National Research 
Council with extensive laboratories in Ottawa. Public realization of 
the value of science after the war led to the establishment of the 
Ontario Resea.rch Foundation and to increased grants for research in 
the universities. 

During the last few years the Institute has been playing an 
important part in the promotion of the conservation of our natural 
resources. It co-operated in the formation of the Guelph Conference 
organized to study these problems and make representations to the 
Provincial Government. 

Scientific research was never more necessary than it is to-day 
and will be even more important after the war; in enabling us to 
develop the resources of our country so that they will yield the 
greatest possible return. The public should be enlightened on the 
applications of science to modern problems. 

The contributions of science to our material welfare are, however, 
only a part of its significance to mankind. Probably even more im- 
P^^^tant is its general educational value. It opens to us a broader 
vision of the world, developing more accurate habits of thought, and 
thus leading to a' greater enrichment and enjoyment of life. For 
aese reasons the educational work of the Royal Canadian Institute 
is one of the most valuable of its activities. 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto of the following 
scientific societies: 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. 

(b) The British Association for the Advancement of 
Science, 1897 and 1924. 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 

2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of 
adopting for the whole earth twenty-four standard meridians, fifteen 
degrees apart in longitude. He published many papers on this sub- 
ject, and with the co-operation of the Institute, the zone system of 
time-reckoning was adopted in most of the countries of the world. 

3. The Museum. , 

The Ontario Archaeological Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4. The Ontario Good Roads Association. 

The Ontario Good Roads Association was organized as the out- 
come of a meeting called by the Canadian Institute in 1894. 

5. Publications. 

The Publications of the Institute have appeared in four principal 
series and one minor series as follows : — 

(1) “The Canadian Journal: a Repertory of Industry, Science, 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 1855. 

(2) “The Canadian Journal of Science, Literature, and History.” 
15 vols., 8vo. Begun January, 1856, ended January, 1878. 

(3) “Proceedings of, the Canadian Institute.” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archaeological Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the Province of Ontario, 1886-1894. 
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(5) Minor Series. “Proceedings of the Canadian Institute.” 
Frona 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Eoyal Canadian Institute.” Begun 
October, 1890, and up to October, 1943, Part 2 of the twenty- 
fourth volume has been published. This publication contains 
scientific papers on technical subjects, relating to all bran- 
ches of science. These papers are submitted by those doing 
research work. The publication is sent to learned societies 
throughout the world, and these societies send their own 
publications in exchange. Any Ordinary member of the 
Eoyal Canadian Institute may receive a copy of this publi- 
cation upon request. 

(7) “Proceedings of the Eoyal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 1936 
and to date nine volumes have been published. 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Dr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

« 

6. The Library. 

As a result of the exchange of publications with learned societies 
for the past ninety-five years, the Institute has built up a most 
importent scientific library of over thirty-two thousand volumes, many 
of which are indispensable to scientific workers in this part of Canada. 
For protection against fire, this library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 

7. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Eesearch, 
the forerunner of the National Research Council, was appointed by the 
Dominion Government, and that the Ontario Eesearch Foundation was 
instituted through the co-operation of the Ontario Provincial Govern- 
ment and manufacturers. 

8. University Grant. 

* 1 .'^ Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1943-1944 

As presented to the 95th Annual Meeting, Saturday, April 15th, 1944i 
held in the Boyal Ontario Museum. 


The ninety-fifth session of the Eoyal Canadian Institute draws to a 
close in the fifth year of war. During the year the situation on the war 
fronts has materially improved. We look forward with confidence to a 
victorious outcome with, however, a full realization of the sacrifices and 
tremendous efforts that must be made to accomplish this end. Much 
thought is now being directed toward the improvement and stabilization 
of conditions in the future era of peace. It is generally accepted that the 
benefits to be derived from recent developments in the field of science 
will play an important part in this period, as they are now doing in the 
prosecution of the war. Throughout the life of the Institute, embracing 
almost a Century, one of its main objectives has been to make known to 
the public advances in science and their applications. It is apparent 
therefore that at this time this phase of the Institute’s activities is a most 
important one. 

The nineteen Saturday evening lectures given during the year have 
covered a wide range of interests but considerable emphasis was placed on 
subjects related directly to the war and to conservation and post-war 
developments. 

The lecturers have come from Government departments, universi- 
ties, research laboratories, the Navy, Army and Air Force, and engineer- 
ing and industrial organizations, both in the United States and Canada, 
and have, in all cases, come without honorarium. The attendance has 
been most gratifying and the subjects dealt with in a manner most appro- 
priate to the general nature of the audiences. 

The public address system in use during the year has, we believe, 
added greatly to the comfort and interest of our audiences. 

The enjo3nment of our Saturday evening lectures has been fittingly 
augmented by the organ music so beautifully rendered by Dr. T. A. 
Davies, who has given so generously of his time and talent. Apprecia- 
tion of this feature of our programmes has been expressed by members 
of our audiences on many occasions. 

Advantage has been taken of the opportunity offered by certain 
lecturers to meet and discuss various matters with university students 
and others specially interested in the speaker’s particular field. 

On the occasion of four of the lectures, the Institute had the pleasure 
of holding joint meetings with various scientific and technical societies, 
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and had the further privilege during the year of taking a part in the com- 
memoration of the 400th anniversary of the death of Copernicus, and 
also in the series of meetings marking the 300th anniversary of the dis- 
covery of the barometer. 

My thanks are tendered to all the members of the Lecture Committee 
and many others who have given valuable advice and assistance in con- 
nection with the lecture programme. 

Through the hospitality of many of our members, entertainment has 
been provided for our lecturers during their stay in the city. This 
courtesy has been much appreciated by the various speakers. 

One of the most important of the Institute's activities is the publica- 
tion each year of the “Proceedings” and “Transactions.” The former of 
these contains abstracts of lectures, the President’s annual report and list 
of members and is sent to all members and to the exchanges. The volume 
of “Transactions” contains important scientific papers on Canadian sub- 
jects and is sent to numerous scientific bodies throughout the world. Dur- 
the year one further number of each was published. 

For the effort and care entailed in the preparation of these publica- 
tions, the Institute is indebted to Dr. E. M. Walker, our Honorary Editor. 

Largely from these publications and their exchange with other socie- 
ties, the Institute has through the years built up a most important library 
of over 32,000 volumes which include among their number many of the 
only copies available in Canada. This library, which contains serial 
publications dating as far back as 1828, while forming one of the Insti- 
tute’s most important contributions to scientific progress, is at the same 
time one of the outstanding problems confronting us. As has been 
reported in previous years, about two-thirds of the volumes are in the 
University of Toronto Library, a large number in dead storage in the base- 
ment of University College, and a smaller number in the Institute’s 
building at 198 College Street. 

This arrangement, it is believed, greatly reduces the usefulness of 
the library and during the year the possibility of improving this condition 
was given consideration at special joint meetings of the Library and 
General Policy Committees. The report of their deliberations offers 
alternative plans of procedure. While these will require further study, 
it is apparent that considerable funds will be necessary to provide satis- 
factory quarters and services. The provision of these funds offers an 
unusual opportunity to anyone wishing to render a lasting service to 
scientific endeavour. 

The Institute owes a. real debt to its Honorary Librarian, Professor 
E. Home Craigie, for the time and attention he has given to the main- 
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taining of the library in the best condition that existing circumstances 
will permit. 

We have been fortunate in securing recently the services of an ex- 
perienced librarian, with whose help it is expected the accumulation of 
publications received can be put into proper condition for binding and 
improved conditions brought about in the library generally. 

The press conferences held each Saturday morning to provide a con- 
tact between the press and the lecturers have been continued throughout 
the year. The press has shown appreciation of this opportunity by the 
regular attendance of its representatives and they have been most gener- 
ous in their advance notices and in the reports of the lectures themselves. 
This has been the cause of considerable satisfaction to your Publicity 
Committee in view of the wealth of news offering to the newspapers at 
this time. In addition to the daily press, weekly publications have also 
given generously of their space. We have been further favoured many 
times during the year by a review of our lectures over a coast-to-coast 
radio network. 

We wish to take this opportunity of thanking Mrs. Arn'old C. 
Matthews, the Chairman, and other members of the Publicity Committee 
for the splendid service they have rendered in making possible the dis- 
semination over such a wide field of scientific information presented at 
the Institute’s meetings. 

The usefulness of the Institute is dependent on the support it receives, 
and it is most encouraging to know that so many of the outstanding citi- 
zens of this community support its work. 

With the welcoming into the Institute of 207 new members during 
the year, the total membership was brought to the record number of 1607. 
For this gratifying achievement the Institute is indebted to its Mem- 
bership Committee under the enthusiastic and able chairmanship of 
Mr. C. F. Publow supported by the untiring efforts of Mr. George C. Gale. 

Various industrial and commercial organizations have continued their 
support by memberships taken in the name of their employees. 

The auditors have placed in the hands of the Honorary Treasurer a 
signed certificate that they have audited the books and accounts of the 
Institute and found them in good order. The detailed report of the 
auditors will gladly be shown by the Honorary Treasurer to any member 
wishing to inspect it. 

The report shows that, for the year ended March 31st, 1944, receipts 
totalled approximately $9,800 including a Government grant of $500. 
Expenditures on lectures totalled approximately $1,800, including a new 
expenditure of $285 covering the cost of the public address system pro- 
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vided for each of the meetings. The library and publications accounted 
for $1,600, and administration, building maintenance, office expenditures, 
etc., totalled $4,500. These expenditures, together with the amount of 
$1,077 transferred to the library reserve fund to meet expenditures neces- 
sarily postponed owing to present conditions, leave a satisfactory balance. 

We are again indebted to Mr. C. Watson Sime and Mr. H. Frank 
Vigeon for having carried out the audit of the Institute’s books and 
accounts. 


The Institute in is receipt of advice from the University of Toronto 
that the space presently occupied by our headquarters will be required 
to provide the site for additional teaching facilities. This matter has 
been referred to the Legal Committee who have it under discussion with 
the University authorities. 


With the approach of the hundredth anniversary of the founding of 
the Institute, which will be celebrated in 1949, a Centennial Committee 
was appointed to study the form of activities most suitable to commem- 
orate this event. This Committee in its report suggests, among other 
things, the preparation of a history of the Institute. This proposal is 
being actively pursued with a view to having this work placed in hand in 
time to permit of the preparation of a record worthy of the occasion. 

During the year the Institute suffered the loss, through death of 
nineteen of its members, including a Past President and Honorary Mem- 
ber, Sir Robert A. Falconer; a Past Vice-President, Dr. Harold A. Clark; 
and a former member of Council, Professor W. H. Martin. The Institute 
was fortunate in having had their counsel and support and their influence 
will be felt for many years to come. 


In accordance with our electoral system, certain members of Council 
retire each year. This year we lose from the Council Professor W. B. 
Dunbar, Mr. T. W. Eadie, Colonel H. J. Lamb and Mr. Wills Maclachlan. 
Their services have been of great value to the Institute and, while they 
are retiring from Council, I am sure we can count on their continued 
support and interest. We extend to them our sincere thanks. 


members of the Council who have so willingly assisted in the carrying on 
of the vaned activities of the Institute. I am especially grateful to the 
former officers whose advice on many occasions was most helpful to one 

dent. To Mrs. C. S. Rawlings, our Acting Secretary-Treasurer, I wish 
!^»eSon unfailing assistance and courteous co- 


OTTO HOLDEN, 

PresideM. 
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The Saturday Evening Lectures 

One of the objects of the Royal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of every member of 
the community, it is necessary to create an intelligent public who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom 'or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their ovm field. The purpose is to interpret scientific research for 
the public. 
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' Canada^s Water Power"^^ 

Its Development and Importance 
OTTO HOLDEN, B.A.Sc., C.K. 

Chief Sydi‘aulie Engineer of the Mydro-Electric Poteer Commission of Ontario^ 
•PRESIDENTIAL ADDRESS. 


October 80th, 1943. 

The early history of Canada is the story of its rivers. The pioneer 
highways of the north lands of this continent were not the covered-wagon 
ways of the Golden West, but the rivers and lakes, the rapids and port- 
ages, traversed and overcome by the early explorers and fur traders. 
The approaches into the northern wilderness that was eventually to 
b^ome Canada were by way of Hudson’s Bay and the St. Lawrence, and 
thence by the great rivers and lakes that lured men on and for many years 

afforded the only worth-while arteries of travel, either for commerce or 
settlement. 


_ Following the opening up of the country by the fur traders came the 
pioneer settlers. Settlement followed the waterways and, where the 
pioneers found rapids or falls that could be utilized to lighten the labour 
of toose early days, some enterprising settler, possibly one who had come 

^ ^"st or saw-mill, sometimes both, and thus 
contributed to the development of a small community. Many of these 
early settlements formed the nucleus of a prosperous town or city. Thus 
long before the use of electrical energy, water power played an important 
part in shaping the development of our country. 

But, one by one, these evidences of pioneer enterprise ceased to be 
profitable and were allowed to fall into disuse. In many cases they Ire 

JuSte ^ 

Within my memory there were on a certain stream little more than 
a hundred miles to the northeast of Toronto the ruins of two substantial 
mills, such as I have described. To-day nothing of these remains- but 
in this ease the old order has given place to new, and where the pioneers 
with infinite patience and largely from native materials, constructed the 

SS wato feir h f opposite aides of fbefu! 

1 water-fall, there now stand the massive structures of a modern 
hydro-electric generating plant. uv.i,uxes oi a modern 


* Revised by the lecturer. 
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And so, the once familiar whine of the circular saw and the deeper 
note of the upper and nether millstones are replaced by the hum of the 
modern turbo-generator, and the power of the stream is now driving 
factories a hundred miles away and lightening the labour of housewives 
in a thousand homes. 

Water as a Natural Resource 

This evening we are to focus our attention upon the growth and 
development of water power in Canada, but before doing this I would 
remind you that the development of power from flowing streams is only 
one of the many uses to which' water, in its larger aspect as a natural 
resource, may be applied. Many other purposes of great moment are 
served, such as domestic and municipal supply, agriculture, navigation, 
and fisheries. 

Time will not permit of a detailed discussion of the relative import- 
ance of these many uses, nor will we delay even to consider that most 
important function, the maintenance of the productivity of the soil. 
Without then in any way derogating from the importance of the other 
uses of water as a natural resource, it is intended to consider our water- 
ways as sources of power only, covering first their great abundance and 
wide distribution, and later their development and importance to Canada's 
progress. 

Factors Determining the Possibilities op a Power Site. 

At the risk of repeating what may be already well known to many of 
the audience, and whom I would ask to bear with me, I wish to interject 
here a simple explanation of the factors that determine the possibilities 
of a water power. 

Power is obtainable when a supply of water can be made to fall, 
under control, from a higher to a lower level. As you would naturally 
expect, the greater the difference in the levels, and the larger the fiow of 
water, the greater the power available. 

Actually, these factors are in proportional relation. Twice the 
difference in elevation between the upper level and the lower level — ^which 
difference is commonly known as the head — ^means twice the power with 
the same fiow of water. With double the flow of water and the same head, 
you also have twice the power. Carrying this a step further means that 
with twice the head and twice the flow we have four times the power. 
The head is usually expressed in feet, and for water power the flow is 
usually given in terms of cubic feet of water per second. 

The head may be a natural fall, as at Niagara Falls, or the concen- 
tration by a dam of a series of rapids, or a combination of the two. The 
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flow available, called the run-oif, depends primarily upon the size of the 
drainage area above the power site and upon the precipitation. It also 
depends upon the nature of the vegetation and the soil, the proportion of 
lake area, and other factors. These several factors influence not only 
the total run-off, but also the distribution throughout the year or, as we 
term it, the regimen of the flow. 

In Ecclesiastes we read : 

“All the rivers run into the sea; yet the sea is not full; unto the 
place from whence the rivers come, thither they return again.” 

In these beautiful words the preacher of old expresses the perpetual 
character of our rivers. The power derived from the falling water in 
our streams is one of our resources that is continually renewed and is 
not depleted by use but, with proper protection, may be a permanent 
asset. 

Canada has been generously endowed with water power throughout 
Its great area. The great spaces for catchment of rainfall, and favour- 
able topography, provide a wealth of water power capable of development 
at economic levels. 

Geologists tell us that the most ancient of rocks underly much of 
Canada; that its topography, size and nature of its waterways and the 
character of its scenery are in large measure the result of the advance 
and retreat of the glaciers, which in recent geological times covered much 
of the country. The topography of the Dominion and its underlying 
geological formations are vital factors in the determination of its water 
powers. Their effect on precipitation; formation of lakes and rivers; 
and on the gradients of these waterways are basic elements of our 
power resources. 

With these considerations in mind, these resources may be grouped 
in their relation to the main geological divisions : 

1. The A-ppalachian Area. 

The Appalachian area, comprising generally the maritime provinces 
and southeastern Quebec, have a general elevation of about 1,000 feet 
above sea level. It has a rough topography, resulting in rivers with 
steep gradients and many falls, offering excellent opportunities for the 
development of power. Owing to the limited size of the drainage areas, 
the capacities of the sites are relatively small, in spite of a generous pre- 
cipitation of from 60 inches per annum at the coast to 30 inches in the 
eastern townships of Quebec. While the aggregate amount of power 
available in this area, totalling 550,000 horsepower, is not large, it is 
important in relation to the natural resources of the region ^the pulp 
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from the forests and the famous asbestos mines of the eastern townships 
of Quebec. 

2. The Precambrian Shield. 

The Precambrian Shield, or as it is sometimes called, the Canadian 
Shield, includes that part of Canada surrounding Hudson’s Bay and ex- 
tends from the Great Lakes and St. Lawrence River to the Arctic. 

In this great area, which embraces about two-thirds of the surface 
of Canada, there are, as might be expected, great variations in both cli- 
mate and precipitation, the latter ranging from 10 inches per annum in 
the northwest to 40 inches per annum in the southeast. 

Those of you who have travelled by train along the north shore of 
Lake Superior or are familiar with the Muskoka country, will have a good 
idea of the characteristics of most of this great domain. It is, for the 
most part, a land of rocks and lakes and forests and there is a great deal 
of it. Modern methods of surveying by aeroplane have added much to 
our knowledge of this territory and the latest maps show thousands of 
lakes throughout the area. These lakes, along with the dense forest 
cover, provide excellent natural regulation of the rivers, thereby adding 
materially to the value of the power sites. 

The waterways within or along the borders of the Precambrian 
Shield provide about one-half of the known water powers of Canada. In 
this area are to be found also great forest and mineral resources, the 
exploitation of which has been made possible by the abundant supplies of 
water powers available. 

Pulp and paper mining, however, do not require all the power avail- 
able in this district, and many great water powers have been developed to 
supply special industries. For example, in Quebec, plants for the pro- 
duction of aluminum have been established because of the facility with 
which large amounts of power can be supplied at tidewater where the 
necessary raw materials, in this case bauxite, can be brought in by low- 
cost ocean transport. 

As practically all of this area is less than two thousand feet above sea 
level, the power developments are generally of the low-head type, deriv- 
ing their capacity from the use of the large regular flows through rela- 
tively low heads or falls, in most cases of the order of 15 feet to 100 feet, 
with an occasional high head, usually on a limited drainage area. 

3. The St. Lawrence Lowlands. 

The next division is known as the St. Lawrence Lowlands. Com- 
pared with the total area of Canada, or even of the larger provinces. 
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this is a relatively small section, comprising about 35,000 square miles. 
As is indicated by the title of this division, the St. Lawrence Eiver and 
the Great Lakes which it drains, occupy a dominant place in the water- 
ways of the area. 

In this section of Canada is concentrated a large portion of the 
population of the Dominion, the two largest cities, the great industrial 
areas of both Ontario and Quebec, and some of the best agricultural lands 
of these two provinces. Of particular value, therefore, are the immense 
water powers available on the St. Lawrence and Niagara rivers. On the 
St. Lawrence River there is a potential capacity of about 5,000,000 horse- 
power divided between the United States and Canada roughly in the pro- 
portion of 4: 1. The area as a whole has a potential capacity of nearly 
7,000,000 horsepower. 

The Great Lakes and St. Lawrence River, by affording low-cost water 
transportation and power in large volume, offer opportunity for indus- 
trial and commercial development equalled by few districts in the world. 

4. The Great Plains. 

The Great Plains or Prairies, as will be seen on a map of the Domin- 
ion, comprise the area lying between the Canadian Shield and the Rocky 
Mountains. The streams found in the Prairies themselves offer little 
opportunity for power development. They flow with gradual slopes and 
with few rapids or falls in channels cut through the plains. Precipitation 
is light and this, in combination with the nature of the ground surface, 
results in an extremely low run-off, being only a fraction of that obtain- 
ing in eastern Quebec and the Maritimes. 

The main water-power resources available for the Prairies are situ- 
ated in the areas along its borders. On the rivers passing through the 
northern portions, such as the Athabasca and Slave rivers, there are 
extensive rapids which may be developed to supply considerable blocks 
of power. 

5. The Cordilleran Area. 

Finally we come to the great mountainous area between the plains 
and the Pacific which the geologists call the North American cordillera. 
The great variety in the topography in this mountainous region makes 
it difficult to compress into any brief description an adequate picture of 
its water-power resources. 

The main topographic features of the cordilleran area are a western 
and eastern series of mountain ranges separated by the great central 
plateaus. In keeping with the topography, there are corresponding cli- 
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matic contrasts. Great variations occur in the precipitation. The west- 
ern belt experiences heavy precipitation, owing in part to the effect of the 
warm Japan current. In the higher altitudes, this exceeds 100 inches 
per annum and provides a high rate of run-off. This run-off, in combina- 
tion with the numerous high heads and cataracts on the swift short rivers, 
afford many opportunities for power development. 

In the plateau area, the run-off is considerably less, but many lower 
head developments are possible in the streams connecting the long narrow 
lakes found in this region. 

On the eastern slopes of the Rocky Mountains most of the important 
rivers flowing through the prairies take their rise. Excellent opportuni- 
ties for power development are to be found as these streams descend to 
the level of the plains and one of these, viz., the Bow River, is already 
highly developed, and provides power for transmission into the adjacent 
prairie area. 

Estimates of the power resources of the cordilleran area place the 
potential capacity at about 10,000,000 horsepower, but this figure may be 
materially increased when actual development is undertaken. 

In total, the power resources of the Dominion are estimated to be 
nearly 40,000,000 horsepower. The turbine capacity - now installed 
amounts to approximately 9^/4 million horsepower. As the estimate of 
40,000,000 horsepower is based upon sites at which the actual drop or 
head has been measured, or at least carefully estimated, it may be said to 
represent the minimum water-power possibilities of Canada. Judging 
by past experience, it can be expected that the installed generating capa- 
city will exceed this figure by 30 per cent and, if this ration is maintained, 
we can expect an installation of more than 50,000,00 horsepower when the 
resources included in the above estimate are developed. 

From the foregoing, it will be apparent how generously Canada has 
been endowed with water power. It is not only in the amount of these 
resources, however, that Nature has been kind, but also in the distribu- 
tion and location of them with respect to other resources and conditions. 

We find that more than half of our water powers are located in the 
central portion of the Dominion, roughly, in Quebec, Ontario, and eastern 
Manitoba, in close association with great mineral deposits and vast forest 
resources, and in which area there are no known coal deposits with the 
possible exception of the lignite field in the James Bay area. 

While the water power of the maritime provinces is small in compari- 
son with the sites in other parts of the Dominion, they are supplemented' 
by power from an abundant coal supply. 
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On the Prairies, power is available on the east and west borders 
from the adjacent areas, while in the districts where the least water 
gower is available there are large fuel resources, and British Columbia, 
we might say, is doubly blessed with both large water-power resources 
and extensive coal deposits. 

The advantages of this favourable distribution of water power are 
being more widely realized and appreciated as the development of other 
natural resources throughout Canada is progressively undertaken, and 
will be referred to again at a later point. But let us now turn our atten- 
tion to the development of these great assets and what has been achieved ' 
thereby. 


Early Use op Water for Power. 

In the search for ways of lessening his labours in the pursuit of the 
means of livelihood, man, since his advent on this planet, has made use 
of many sources of energy. The taming of animals to carry his burdens 
probably provided his first assistance. 

By virtue of their natural motion, wind and running water must, 
from earliest times, have been obvious sources of potential power. Along 
“the great river — ^the river Euphrates,” in the valley of the Nile — cradle 
of an ancient civilization, and by the mighty rivers of Asia, the fore- 
runners of our present hydraulic plants were devised and constructed by 
the primitive engineers of that far distant age, to raise water for irriga- 
tion and for grinding grain or other purposes. 

Float Wheel. 

The float or current wheel, probably the earliest form, consists of 
paddles mounted on a wheel suspended above the river and made to 
revolve by the current. One of the ancient examples of this type is that 
known as the Chinese Nora. The wheel itself, constructed of bamboo, 
was fitted with paddles woven probably of the same material. Many are 
still to be found operating in the Far East. 

Another arrangement used in Byzantium in 225 B.C. for pumping 
water is considerably more complex. The wheel in this case is placed in a 
square well-like structure, the water entering and leaving at the bottom on 
opposite sides. The paddles are turned by the water as it passes through 
and these turn a shaft which by a crude chain-drive raises the water jars 
which empty into a trough at a higher level. 

A later adaptation was the installation in a Roman grist min The 
water-wheel, by means of wooden cogs, turns the lower millstone, the 
grain being fed from a trough into a hole located in the centre of the 
upper millstone. 


22 



Some installations of considerable size were constructed, generally 
for pumping purposes, and among the best known of these was a large 
installation at London Bridge used to supply water to the city of London 
about 1580. 

From these simple forms, the modern water-power plants have 
developed and in the course of this development apparatus of many t 3 npes 
have been used. 

Undershot Water-Wheel. 

While serving their purposes, these float wheels were cumbersome 
and inefficient, and out of them grew the “Undershot” water-wheel in 
which the water is led by a flume to impinge on blades on the underside 
of the wheel, where its energy is applied through the impact of its velo- 
city. Sometimes a small fall was utilized, the water reaching the wheel 
about half way up the lower portion, and commonly called a “breast 
wheel.” 

The use of this type of water-wheel was widespread and many adapt- 
ations were made, as is well illustrated by an old drawing of a forging 
shop in Sweden in 1555. Here a series of. these water-wheels were used 
to operate a bellows and to drive a battery of trip hammers. 

Overshot Wheel. 

An important development in the use of water power was the intro- 
duction of the “overshot” wheel. It is this type of wheel which is gener- 
ally in our thoughts when we sing of “The Old Mill Stream,” since it was 
the type most commonly used for mill operation. 

In the overshot wheel the water is brought from a higher elevation 
in a flume or pipe and delivered on top of the wheel, which is equipped 
with box-like compartments on its circumference, known as buckets. 
Through the action of gravity causing the full buckets to descend and 
empty, and so rotating the wheel, the potential energy of the water is 
utilized. In this type, the diameter of the wheel was nearly equal to the 
distance from the flume conveying the water, to the level of the stream 
below. It is interesting to note that wheels of this type have been known 
to have efficiencies that compare favourably with modern turbines but, on 
account of the size of the structures involved, the low speed and other 
disadvantages, these wheels are not well suited for present day hydro- 
electric plants. 

This type of wheel had a wide application for various purposes and 
many are still in operation. Indeed, one such installation was con- 
structed in British Columbia as late as 1938 for pumping in connection 
with a small mining operation. It is constructed very largely of wood, a 
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material readily available at the site, and probably the main reason for 
its installation. 

One notable example of an overshot wheel that has given many years 
of service is the great Laxy wheel on the Isle of Man, which is 70 feet in 
diameter. The water for operating it is brought a considerable distance 
and, to the best of my knowledge, this development is still in operation. 

Turbines, 

Improvements and changes in water-wheels were continually brought 
forward and, after many trials and experiments, largely by practical mill- 
wrights, a wheel made of metal and known as a turbine was finally 
evolved. It is this type of wheel that is used in our modern plants. 

In the turbine the water is delivered under pressure around the full 
circumference of the wheel, which is set in a box or casing. Vanes are 
piTovided which direct the water into the curved blades forming the 
wheel. These wheels may be arranged with their axes vertical or hori- 
zontal, as appears best suited to the conditions. The passage ways lead- 
ing the water to and from the wheel are designed to do so with a mini- 
mum of turbulence so that as much as possible of the energy may be 
turned into useful work. 

Early Use op Water Power in America. 

In one of the first attempts at colonization on this continent, 
M. Pontrecourt and his companions in their settlement near Annapolis 
Royal, in what is now Nova Scotia, found the grinding by hand of grain 
brought from France a most laborious task, and in 1606 constructed a 
mill for this purpose on the nearby Lequille River. 

This mill was very probably the first water-power installation on 
this continent. While nothing now remains except some mounds of rock, 
they mark the site of man’s first use in the New World of the power of 
falling water. 

Similar works were later constructed at many points as settlement 
moved westward. Included in the terms under which seigniories were 
granted under the French regime was the requirement that the seigneur 
construct a mill. In some instances, as in the settlement at Detroit,, 
windmills were provided because of the lack of opportunities in the local 
streams for constructing water-driven mills. Nevertheless, where fav- 
ourable sites were found, water-driven mills were constructed. It is 
recorded that a water-driven saw-mill was built on the Niagara River as 
early as 1725 to saw lumber for the construction of Fort Niagara. 

As the tide of settlement moved westward up the St. Lawrence, 
many mills for grinding grain were constructed at various points. One 
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of the earliest in Ontario was erected in 1782 at Cataraqui, seven miles 
north of Kingston. This mill was constructed by the Government and 
was followed some four years later by another Government mill at 
Napanee. These ventures are of particular interest because they mark 
the early entry of the Government into the water-power field in what is 
now Ontario. 

The history of this period reveals the very interesting fact that the 
cost per horsepower of constructing these mills was very similar to the 
cost of constructing a modern hydro-electric plant. The account of the 
expenses incurred for the construction of one of these mills contains a 
considerable number of very interesting entries, for a somewhat unusual 
construction material, namely rum, which is recorded as purchased for 
the “raising bees” and for the men working in the water at the dam. 
Modern construction practice is to provide water-proof clothing for water 
work and to reserve liquid stimulants for such contingencies as snake and 
rabbit bites, a remedy well knoAvn to all anglers and hunters here, I know. 

In the years following, many mills, both for grinding grain and saw- 
ing lumber, were constructed, mostly by private individuals. By 1850 
there were 36 mills on the Ganaraska River alone, almost 2,000 in Upper 
Canada, and nearly 1,600 in Lower Canada. 

In addition to the 3,600 or more water-driven mills in Upper and 
Lower Canada in 1851, as already mentioned, there were over 200 mills 
driven by steam engines, mostly saw-mills. At about this time, the tur- 
bine, which was previously described, began to replace the earlier types 
of mill-wheels. 

When the dynamo or electric generator was invented, it became evi- 
dent that the turbine was well adapted for the driving of these gener- 
ators, and the combination of a turbine-driven generator became the 
accepted practice. 

While hydro-electric units had been in use in Europe and the United 
States, Ihe earliest utilization in Canada is reported to have been at 
Young’s saw-mill at Ottawa in 1882. 

In these early hydro-electric installations, the- power generated was 
used largely for lighting, first in the mills themselves, and soon in the 
adjacent buildings, but the transmission of electric power was limited to 
distances of a mile or so. 

In 1894, following closely on experimental installations in Europe, 
power was transmitted from Montmorency Falls to Quebec City, a dis- 
tance of seven miles. 

After the development of the transformer, the transmission of power 
some eighteen ihiles to Three Rivers, Quebec, from a newly constructed 
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hydro-electric development, gave Canada, in 1897, her first long distance 
transmission, an event which marked the real beginning of the develop- 
ment of our water-power resources. 

With the increase in distances to which power could be transmitted, 
it was no longer necessary for industries to be located in close proximity 
to the falls or rapids. With the latitude of location offered by the removal 
of the former limit of distance, factories could now locate at points where 
other factors, such as labour supply or raw materials, might prove more 
advantageous. Sites with capacities much greater than necessary for 
any one industry could now be developed for several, and for distribution 
to many small users. 

In the years immediately following this most important advance, 
Montreal, Hamilton, and other cities as far west as Victoria, availed 
themselves of this new source of power, and by the end of the century 
installations had reached a total of over 150,000 horsepower. 

Since the turn of the century the development of water powers has 
made continuous progress. In the first ten years, over 800,000 horse- 
power was added in plants located across the breadth of the Dominion. 

This relatively new source of energy was in a large measure respon- 
sible for Canada’s ability to produce munitions in such important quan- 
tities for the First World War. • 


While the rate of expansion was retarded during and for a period 
after hostilities, the increased tempo of business and the general expan- 
sion of industry in the decade from 1920 to 1930 was reflected in the still 
greater additions made to Canada’s power supply. Over three and a half 
million horsepower was added during this period, in such notable under- 
takings as the Queenston development in Ontario and the Isle Maligne 
plant on the Saguenay River. The field of operations was still further 
extended to the Churchill River in northern Saskatchewan, while in British 
Columbia several plants were constructed. 


Wkile the economic situation prevailing after 1930 brought about a 
reducfaon in the demand for power, there was an important gain in in- 
stalled capacity in developments which were under construction before 
the business recession. These included many large undertakings, among 
whmh were the Beauharnois development in Quebec, the Abitibi Canyon 
in Ontario, and the Seven Sisters development on the Winnipeg River in 
Manitoba. 


With the outbreak of hostilities in 1939, the rapid increase in demand 
for power consequent on the large scale production of munitions again 
stimulated power developnient in all parts of the Dominion. 
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The outstanding achievement in point of capacity was the construc- 
tion of the Shipshaw development on the Saguenay River, where twelve 
units with a capacity of 100,000 horsepower each have been installed to 
supply the power needed for an ever-increasing demand for aluminum. 

This steady growth throughout the years from the beginning of the 
century has given Canada an installed capacity to-day of over nine and 
one quarter million horsepower. It has furnished the energy essential 
for the economic utilization of other natural resources and has enabled 
Canadian products to attain prominence in world trade. 

As examples of the part our water power has played in the exploita- 
tion of other resources, two industries may be cited, viz., pulp and paper, 
and mining. 

Pulp and paper is one of Canada’s most important industries in point 
of view of the capital invested, salaries paid, and in net value of product, 
and also on account of its influence on our foreign exchange position. In 
1941 newsprint made up over three-quarters of the total tonnage of paper 
manufactured, and of this amount over 90 per cent was exported. The 
daily average production was approximately 11,500 tons. As each ton of 
daily capacity requires about 100 horsepower, it is readily appreciated 
how essential an ample supply of power is to this industry. Of- the power 
used in the manufacture of pulp and paper, 95 per cent is obtained from 
water. 

The prominence attained by Canada’s mining industry is so well 
known that it requires only to be mentioned, but as evidence of its im- 
portance to our economy, attention may be drawn to the value of our 
mineral production, which during 1942 reached the substantial sum, even 
in these times, of $564,000,000. 

Although a variety of minerals is mined in Canada, metal mining is 
predominant. Practically all of this metallic mining is located in the two 
great regions which contain the bulk of our water-power resources ; i.e., in 
British Columbia and in the Precambrian area. The former of these 
regions also contains extensive coal deposits, yet in the mining of both 
metals and the coal itself, hydro electricity is used almost exclusively. 
Similarly, the recovery of metals in the latter region, which is without coal 
deposits, is accomplished by means of power distributed from the many 
developments in the area. 

In closing, let me say once more that the importance to Canada of her 
water-power resources does not lie in their abundance alone, great as that 
is, but also in their distribution and their location with respect to other 
natural resources and centres of industry. 
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More than 98 per cent of the electrical energy used in the Dominion 
today is derived from the power of falling water. 

In some forty years the pattern of Canada’s life has changed from 
that with an economy based almost entirely on agricultural pursuits to 
one in which its industries have attained world-wide recognition. This 
transformation has, in a large measure, been due to the continuous and 
extensive development of our water-power resources. It is estimated that 
at the present time 60 per cent of our population is served with electric 
power for domestic use and thereby is enabled to enjoy the many conveni- 
ences which add to our comfort and well-being. Many thousands of 
farms throughout the Dominion are now equipped with electrical services, 
with consequent saving in toil and improvement in living conditions for 
those engaged in this basic occupation. 

When we reflect on what has been achieved, our imaginations cannot 
help but be fired with the possibilities which the future offers, when it is 
realized that some 80 per cent of our potential capacity remains undevel- 
oped. But in our exploitation of these invaluable assets it is essential that 
we have vision and due regard for the maximum benefits that may be 
obtained and not sacrifice the future for immediate gain. Let us be mind- 
ful always of our duty to safeguard these priceless gifts by the preser- 
vation of conditions affecting them, so that we may pass them cm un- 
impaired, for the use of future generations of Canadians. 

Let us be deeply conscious also of the fact that, great as our achieve- 
ments may be, our continued enjosnoaent of their benefits is dependent on 
Agencies above man’s sphere and beyond his power to control. 

The raging torrent’s rush is stilled. 

The mighty river works the will of man. 

O’er countless miles his web is flung 
From which is drawn the quickening force 
That drives our modern age. 

All this his mind and hand has wrought 

That he may lift to happier plane his daily round, 

But hand and mind and heart have toiled in vain, 

If God, sends not the rain. 
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Music of the Out-of-Doors^^ 

C. A. HARWELL, B.S., A.M. 

California Representative of the National Audubon Society. 


Wordsworth says: 

“0 cuckoo ! Shall I call thee Bird, 
Or but a wandering Voice?” 


November 6th, 1943. 


And Shelley says of the skylark: 

“Thou are unseen, but yet I hear thy shrill delight.” 

Both admit the eye is subservient to the ear when it comes to bird 
spotting. 


Birds have a pitch range of some six octaves, from approximately 
two octaves below middle C to the neighbourhood of the highest C on the 
piano. The lowest C is the pitch of the great blue heron, with his deep 
cellar-like voice saying “walk, walk!” The highest C is the pitch of the 
chicadee and the tiny golden-crowned kinglet. 

The octave below middle C is the pitch of a Western grouse — ^the tone 
of the average man’s voice. This may explain why men are often called 
“grousers.” The average woman talks in middle C — so that she makes 
her voice the centre of everything. It is interesting, but probably irrele- 
vant, that she talks on the horned owl level. 

The general run of Canadians is not so keen about the songs of wild 
birds as, say, the English Romantic poets. Up in our Canadian woods is 
a wonderful little owl that lilts away on C or D. Yet few people ever 
bother going out to hear him. This owl — ^the Saw-whet — ^has a single 
long-continued note that he may repeat 50,000 times in one night. 

The song of the male bird in spring has a twofold purpose. It is used 
to assert his squatter’s rights to some spot, and also to attract a mate. If 
one makes an intensive study of the pattern and timbre of some species 
by the aid of musical notes and an appropriate system of phonetics, in 
order to imitate a bird call, the best way to test its efficacy in practice is 
to seek out the male and serenade his mate. If the imitation of the song 
is adequate, he will fly over toward the singer to assert his property rights 
against his unseen rival. 

It is true that bird’s songs often go beyond the simple diatonic and 
chromatic scales in music, but so do musical instruments, as for example. 
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when they are tuning up, or in swing music, or when little Johnny is busy 
practising his violin. The most difficult part in reproducing bird calls 
which will actually fool the birds is the copying of timbres — ^that is, the 
specific tone qualities which distinguish the various species. One must 
take care to tack in all the overtones, so to speak, as well as the basic 
tones. 

Some of the so-called imitative species have revealed surprising 
results from experiments. Some, with a good deal of disciplining and 
inbreeding of good singers, have been taught to sing musical motives or 
whole melodies. 


Plastics in the War and in the Future^^ 

ALFRED E. BYRNE, B.A. 

Manager, Plastics Division, Canadian General Electric Co. Ltd., Toronto. 


November 13th, 1943. 

The first of the modern plastics was celluloid, developed about 75 
years ago. A new era in modern chemistry began. To quote Charles F, 
Kettering: For the first time in history man has learned how to make 
materials with properties he wants instead of suiting his wants to the 
properties of natural materials.” The discoverer, John Wesley Hyatt, 
printer by trade, chemist-inventor by choice, is today known as the father 
of plastics. 

Plastics are materials which, while being processed, can be squeezed 
into almost any desired shape and retain that shape. Many materials 
such as glass, most metals, concrete, and so forth, are plastic or formable 
under certain conditions. But today when we speak of plastics we mean 
the modern synthetic organic plastics. 

Plastics may be of two types: thermoplastic— which can be softened 
and formed and then resoftened again with the application of heat, like 
a candle ; or thermosetting, which cannot be resoftened when set On 
heating they undergo chemical change, and become infusible. A domestic 
analogy is a waffle. 


Plastics are combinations of two or more of only five of the 92 ele- 
ments. These are carbon, hydrogen, oxygen, nitrogen, and chlorine— all 
abundant and all easily obtained, in contrast to the metals, which are 
usually found in small deposits thousands of feet below the earth in widely 
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scattered places. Gold is where you find it, whereas the basic constituents 
of plastics are everywhere. 

Plastics are very versatile, as we know from observation. They vary 
in colour. Some are black, others brown, others partake of the colours 
of the rainbow, still others are crystal clear.. Some exhibit excellent 
strength, others are not so strong. 

Statistics show that it takes 25 years for a new industry to become 
established. Plasties are coming of age. We will have, not the Plastic 
Age, but the Age of Plastics. Plastics have many attractive properties. 
Their light weight, ease of rapid production in complicated shapes, their 
eye and touch appeal, give them definite advantage over other materials. 
On the other hand they have definite limitations and for certain applica- 
tions metals, wood, and ceramics are better. For example, we may not 
expect a complete plastic automobile, but certainly more plastics will be 
used in the interior of the car, and transparent plastics will probably be 
used as part of the roof. 

Plastics will certainly come into their own when applied to interior 
decoration, for they are pre-eminently attractive, and can be moulded into 
a thousand and one shapes. 

Post-war planners class plastics with electronics and aviation as pre- 
dominant contributors to a prosperous economy after the cessation of 
hostilities. The limitless frontiers of matter have been opened to man, 
and will prove rich and fruitful fields to the scientist. 


'^^Ships of the Royal Canadian Navy^^ 

ENGINEER UEAR-AD.MIRAL G. L. STEPHENS, C.B.E, R.C.N. 

Chief of Naml Engineering and Construction, Department of National Defence, Ottawa, 

November 20th, 1943. 

The Canadian Government, in the year 1910, purchased two obsoles- 
cent cruisers, the Rainboto and Niobe, from the Royal Navy. These were 
the first ships of the Royal Canadian Navy. In 1910-11 naval expendi- 
tures were $1,790,017 ; officers and men numbered 704. In 1913-14, just 
prior to the war, expenditures fell to $697,566, with a total complement of 
330 officers and men. In 1920, following a quasi-expansion during the 
war, operations were again curtailed. In 1939, at the outbreak of war, 
personnel numbered less than 2,000. Today there are over 70,000 officers 
and men, and expenditures for 1942-43 were over $200,000,000. 
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When war was declared in 1939 it was essential to build up the Cana- 
dian Navy in a hurry on the most practical lines. Ships were recjuired 
for convoy duty — ships which could be quickly built, simple to operate, and 
potent against our main enemy, the submarine. The use of fairly small 
ships enabled us to enlist the services of the Royal Canadian Naval Volun- 
teer Reserve, plus a smaller number of Royal Canadian Naval Reserves. 
These, together with the original small number of permanent Royal Cana- 
dian Naval personnel, and a number of retired ex-Royal Naval Officers 
and men form the Royal Canadian Navy of today. 

' There was a nucleus of six destroyers to begin with. Then three 
Prince class passenger boats were taken over from the C.N.R. and con- 
verted to auxiliary cruisers — and they have since acquitted themselves 
very creditably indeed. 

Then came the Corvette — ^the ship which, plus aircraft, broke the 
back of the U-boat menace. The original corvette has been much im- 
proved. We have the Revised Corvette, and the Frigate (really a faster, 
heavier corvette) . 

Several types of minesweeper have been developed — ^the Bangor ; the 
wooden minesweeper; and the Algerine — ^which is used for long-range 
work. 

The Fairmiles were developed to guard the channels and estuaries 
through which pass immense quantities of war goods on their way to the 
battle fronts of the world. They are sturdy craft, hand-tailored for their 
task. On the West Coast the Fishermen’s Reserve carries out patrol work 
in sturdy wooden craft which were originally fishing boats built for West 
Coast conditions. 

• These ships may be described as the fighting ships of the navy — 
wherein one may meet the enemy and win honours, decorations, or, per- 
chance, death. But to maintain these ships we must have trawlers, tugs, 
ammunition barges, and maintenance craft of one kind and another. 

There is in addition the “shore establishment” — sometimes called the 
Stone Frigate. These are found from coast to coast and serve as recruit- 
ing and training and administrative centres. On the coasts we have our 
main naval training establishments where instruction is given in gunnery, 
signalling, seamanship, and all the multitudinous tasks and trades which 
go into the making of a fighting ship. 

It is the sincere hope of all officers and men of the Royal Canadian 
Navy that never again will we permit our Navy to slip back into its pre- 
war condition of mere toleration. Ships have gone down. Many have 


32 



given their lives. We have paid the price of Admiralty in blood. It is 
our prayer that Canada, after the war, will maintain a strong, well-bal- 
anced Navy, to protect her shores, and to provide for the security of such 
as pass upon the sea on their lawful occasions — so that the inhabitants of 
our Empire may, in peace and quietness, honour and dignity, serve our 
God. 


^^Prairie Farm Rehabilitation^' 

GJKORGE SPENCE 

Director of Rehabilitation, Dominioi^ Department of Agriculture, Regina, Sash. 


November 27th, 1948. 

A sound agricultural policy for the prairie section of Western Canada 
must recognize the fact that drought periods of several years are inter- 
spersed with favourable or wet periods. The Prairie Farm Rehabilitation 
Act, adopted by the federal house in 1935, and since amended, was the 
first practical step toward building up a long-term programme and policy. 

Authority under the Act is centralized under the Federal Minister of 
Agriculture, who co-ordinates activity under provincial and municipal 
authorities. Advisory committees drawn from the financial and business 
life of the community function under the Act, and agriculture is well 
represented. Executive responsibility is entrusted to the heads of bran- 
ches engaged in various activities and care is taken to secure and main- 
tain a staff adequate in number, well equipped with scientific and technical 
knowledge, and fortified with a background of practical experience. 

A noteworthy contribution has been made by the cultural division. 
An active, intensive effort is made to demonstrate to the man working the 
soil the best methods which have been developed in Experimental Farms 
as a result of research and experimentation. He thus gets to know what 
his problem is, viewed objectively, and what he may do to overcome it. 
He is a better farmer and a better citizen. Organizations for self-help 
and associated study and effort are encouraged. Soil drifting, soil re- 
search to check deterioration, regrassing, tree planting, shelter-belt work 
-r-all those things are given careful and specific attention. 

Basic soil surveys to determine the economic use of land have been 
made on over 100,000,000 acres in the three prairie provinces. Thus any 
action under the Act is based on a solid scientific foundation. Land utili- 
zation work consists mainly in getting blocks of submarginal land perman- 
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ently out of cultivation by developing' such land as community pastures for 
stockmen and farmers in the locality, and 67 pastures totalling 1,250,000 
acres have been completed. 

Water conservation is a vital part of the plan. Surface or run-oif 
■water is stored by natural or artificial means. Financial assistance is 
given to individuals on a self-help basis for the construction of dams and 
the excavation of dugouts. Over 20,000 projects, large and small, have 
been completed at a cost of $1,850,000, a sum which does not include the 
con'tribution made by the farmers. A great deal can be said for these 
small individual projects. It boils down to one thing : the establishment 
of permanent homes befitting the worthy stout-hearted pioneers of this 
generation who by unstinted effort opened up a new land in which they 
and their children can live in security and contentment while applying 
themselves to the great enterprise of establishing an enduring agriculture 
on the broad open face of the Canadian prairies. 

Then there are the large projects consisting of dams, reservoirs, 
canals, and other facilities to store and distribute water. These may be 
largely for stockwatering purposes, as in Manitoba ; or for agricultural 
practices, as in Saskatchewan. In Alberta, both t 3 T)es are found. 

The P.F.E.A. has a post-war programme which will cost $111,000,000 
— a truly sizeable sum. It sinks into insignificance, however, against the 
sums already spent on relief, and the returns, in human values, and in 
dollars and cents, will be beyond estimate. 


^^Medical Advances in the Present War^^ 

SURGEON CAPTAIN C. H. BEST, M.D., D.Sc., P.R.S., F.R.S.C., P.R.C.P.(C.). 

Director, Medical Research Unit, and Bantinff and Best Department of Medical 

Research, University of Toronto. 


December 4th, 1943. 

The two great medical developments of the war are the discovery of 
penicillin, and the use of serum and plasma as shock treatment and for the 
loss of blood. 


Penicillin may prove the greatest therapeutic agent ever found. The 
number of diseases susceptible to treatment by penicillin is increasing 
almost daily. Furthermore, a type of mould similar to that from which 
penicillin is obtained may be developed, which would be effective against 
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all types of bacteria. There is a limitless field of research in the blending 
of various strains of the drug. 

The amount of penicillin available for some time will be greatly re- 
stricted, because the armed services need it, and because of the lengthy 
process of production. One must pay tribute to Drs. Phillip Greey, 
C. C. Lucas, Alice Gray, and S. S. MacDonald for their research on peni- 
cillin in Canada, and for their development of the pilot plant process which 
is now being applied to big scale production under the supervision of 
workers from the Connaught Laboratories. 

The use of serum and plasma is a development since the Battle of 
France. Then the old system of transfusing whole blood was used. There 
was delay in transportation, often the blood was too old, and sometimes a 
fatal delay caused by the necessity to type the blood. ' 

In manufacturing dried blood serum, the corpuscles, cells, and fibrin 
are removed, leaving only a clear liquid of proteins and water, which is 
dried by a process of freezing. The dried serum can be used without the 
necessity of typing, simply by adding water. And it will keep indefinitely. 
If the volume of liquid in the blood stream is reduced below a min i m u m, 
the heart is unable to perform its function of pumping. The quick admin- 
istration of serum prevents fatalities. 

The Canadian blood serum project, under the aegis of the Bed Cross, 
was established in October, 1989. In 1940 there were 5,320 donations of 
blood. In 1941, 34,347. In 1942, 179,893. And for the first eleven 
months of 1943, 479,053. 

Canadian blood serum was used at Dunkirk and Dieppe. It saved an 
unknown number of lives during the Blitz. It has been used on convoys 
to Eussia, Tunisia, Malta, India, Sicily, and Italy. 

Blood serum may have great importance in the post-war world. It 
can be used for treating nutritional deficiency, and detailed plans have 
already been made to provide the starving people of occupied countries 
with serum. It can also be used at Red Cross outpost hospitals and 
similar places where adequate blood transfusion equipment or skill is 
unobtainable. 


35 



"'Broadcasting in Action ' 

AUGUSTIN FRIGON, C.E., B.E., D.Sc. 

Assistant General Manaffer of the Canadian BroaAcasUng Corporation, Montreal. 

December 11th, 1943. 

The C.B.C. is a public institution. It must provide for the needs 
and desires of the public. It must educate and inform— and entertain. 
For example, the Canadian public has the right to expect our networks to 
carry the best type of United States commercial programmes— because of 
their sheer entertainment value. Having opened its facilities to American 
commercials, the C.B.C. is honour bound to offer the same privilege to 
Canadian advertisers. 

Consideration must be given to national responsibilities, especially 
in time of war. The C. B. C. has fifteen men and four special trucks with 
Canadian armed forces in Europe, to provide coverage either by cable or 
by voice, via short wave. The C. B. C. must also endorse and support 
government projects such as Victory Loan campaigns, recruiting drives, 
and other national undertakings. 

A typical C. B. C. programme has its genesis in the office of the 
General Supervisor of Programmes, who has conferred with the Manage- 
ment for general instruction and guidance. He calls his staff together 
and it is decided, say, to produce a certain musical series. A producer is 
placed in charge. He chooses the programme elements with the assistance 
of an orchestra leader and possibly a dramatic producer. When the par- 
ticipants have been selected and continuity written, the technical staff is 
called in for consultation. Then follows a rehearsal period, during which 
the traffic manager looks after routing the programme to the stations in- 
volved. Finally the show goes on — and as soon as it is over, drops into 
obUvion and everyone starts all over again to prepare for the programme 
“one week from today.” 

The technical side of broadcasting is of course exceedingly compli- 
cated from the engineering standpoint. Many microphones and special 
effects are used, and the broadcast operator mixes the sound with taste, 
diligence, and dexterity. Between the ears of the listener and the vocal 
chords of the songstress is a transmitting medium of extremely delicate 
electrical circuits, a maze of wires, many thousands of miles of telephone 
circuits, possibly 26 or more technicians, all working in co-ordination. It 
can be readily seen that many things may disrupt this delicate equilibrium, 
for natural and man-made electrical disturbances are legion and may 
occur at the most inopportune times. But of this one can be certain — the 
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C. B. C. will at all times and under all conditions strive to provide the best 
in personnel and the best in equipment, so that “the show may go on.” 

The C. B. C. is expanding with the times in response to a very real 
public need. In 1937 it produced in its own studios 12,022 programmes. 
In the last twelve months" it produced 51,672. In 1937 it had 150 em- 
ployees. Today it has 800. In 1937 its budget was $2,200,000. This 
year it is $5,000,000. This year it will distribute $1,000,000 in fees to 
musicians and artists alone, not including its staif of producers and 
announcers. 

Eadio broadcasting is a precocious child, even though today we take 
it for granted. What the future holds no one dare say — but of this we can 
be sure: be it frequency modulation or television or what have you, the 
C. B. C. will play its full share in developing and making available to the 
people of Canada the best there is to be had. 


^^Education in the Army^^ 

CX)LONEL GEORGE G. D. KILPATRICK, D.S.O. 

Director of Army Education, Department of National Defence, Ottawa. 

January 8th, 1944. 

In the early fall of 1939 the Canadian Legion sought and obtained 
authority to initiate a programme of education ’ for the armed forces. 
Later it was realized that education’s contribution to military training 
could be given best within the structure of the army and, in the spring of 
1943, the Directorate of Army Education was organized with an establish- 
ment of 38 officers and 51 non-commissioned officers. 

Since then the Directorate and the Legion have acted with the greatest 
co-operation, but independently, in providing educational services for the 
army. The Directorate takes as ife field subjects related to training, and 
the Legion provides instruction along the line of the men’s academic and 
vocational interests. Educational officers under the Directorate are 
.stationed at the eleven military districts and the Atlantic and Pacific Com- 
mands. The Legioii has regions which roughly correspond to the military 
districts with regional committees of educationists, and provides civil 
assistants to the educational ‘officers. 

For the duration of the war the work of the Directorate will be cen- 
tered on mfllfing the resources of education available for the task of pro- 
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dueing first-rate fighting men. Between the sounding of “cease fire” and 
demobilization its efforts will be turned to producing men qualified for 
citizenship, and this will probably take the form of vocational guidance 
and training. 

A wise introduction to the army can make all the difference between 
a keen teachable recruit and a sullen and reluctant soldier ; therefore the 
educational work begins at the reception centres. Here explanations are 
given of what educational opportunities are offered in the army. At 
disposal centres for those awaiting discharge experts are engaged to 
lecture on subjects related to rehabilitation and vocational training. 

The number of illiterates is a matter of deep concern. But at the 
three basic training centres for upgrading men of low academic standing 
to a level where they can take army training gratifying success has been 
met. The fruits of basic educational training will be seen long after the 
war in a more intelligent citizenship. 

Language study, mathematics, and courses on 'the causes and progress 
of the war are among the main educational projects under the Directorate. 
The language courses include Russian, German, Italian, Spanish, and even 
Japanese and are designed to equip men for special work in the army or 
civil life. 

In the technical branches of the army, especially, the value of the 
courses in upgrading men in mathematics is shown. In this connection 
the establishment of army university courses to provide technically trained 
instructors, non-commissioned officers, and officers is the first example in 
Canada of State Bursaries and might well be followed in peacetime in 
educating able young students for public service. 


The courses in the causes and progress of the war are usually con- 
ducted by young platoon officers and the main problem has been to get 
the subject properly taught. Under the auspices of the Canadian Associ- 
ation for Adult Education a demonstration school was sent across Canada 
and gave three-day demonstrations in the technique of group discussion 
and teaching methods to officers in each of the military districts. 


Ho detailed programme on education and tehabilitation can be worked 
out until the government’s policy on demobilization is made known. Pro- 
vision must be made for the academic and vocational aims of all personnel 
and this covers a field no educational institution has ever attempted. We 
have to m^t a demand for every kind of objective from postgraduate 
studies to beauty culture for the C.W.A.C. Such a programme would 
have to be integrated with the rehabilitation plans of the Department of 
Pensions and National Health, which takes responsibility for the soldiers’ 
welfare at the point of discharge. 
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The work of the Canadian Legion has been to make available to the 
armed forces facilities for continuing and adding to their academic and 
vocational interests through the provision of textbooks, correspondence 
courses, and classes. In any military district a group of five or more sol- 
diers can form a class for off-duty studies. The Legion finds a teacher 
either in nearby centres or, as frequently happens, among the soldiers 
themselves. There are more than 70 subjects in the correspondence 
courses. 

Incidental to the provision of textbooks a work of lasting significance 
to Canadian education may have been accomplished. Universities are 
considering accepting the Legion’s text books for army study as a basis for 
matriculation. Previously matriculation was based on different sets of 
textbooks for each province. This establishes the first standard text for 
matriculation students throughout Canada. 

Reports for November 1943 show the number of classes and students 
as follows : 171 classes with 3,313 men studying subjects distinctly related 
to their training ; 316 classes with 4,200 men studying general subjects 
related to their vocational or academic interests; and 9,138 men taking 
correspondence courses. 

Experience with education in the army teaches us lessons in post-war 
educational problems. The number of illiterates and men of low academic 
standing indicate the need for adult education in Canada. The democracy 
we fight to save cannot justify itself nor really function till our people are 
educated in their duties and responsibilities. Adult education is the chief 
road to this goal. 


^^Aviation — Past, Preset, and Futune 

WING COMMANDER T. R. LOUDON 

VrefieifOt ’of Civil Bivgimerin-g tmd Aorommtic*, •emd Bead of the Defartment of 
Civil Engineering, University of Toronto. 


January 15th, 1944. 

Canadians have a great heritage in the field of aviation. F. W. Baldwin 
and J. D. MacCurdy, working with Dr. Graham Bell at Baddeck, Nova 
Scotia, from 1908 onward, were among the first in the world to fly success- 
fully. In the first Great War, it has been variously estimated that from 
fifty to sixty per cent of the Royal Air Force at the end of that war were 
Canadians; and when the figures are eventually released for this second 
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"World War, we shall have further cause for pride in our contribution to 
the Empire’s fighting strength in the air. 

The fact that we are ah air-minded people should never be forgotten. 
It is the basic reason why we should maintain our own aircraft-designing 
staffs and insist upon our rights in post-war transport fiying. Too much 
emphasis is laid upon the fact that the present wartime aircraft industry 
will disappear and leave behind very little opportunity for aeronautical 
engineers. It should be recognized that although we are now engaged in 
production work of which at least ninety-five percent will disappear when 
the war ends, there should be a good nucleus of aircraft industry left .and 
we should insist upon its staying with us and not allow it to be taken to 
other countries who will then supply us with our needs. 

It is often argued that our needs in aircraft will be small in peace 
time. If we have small ideas this is likely to be true. But there is a good 
basis for a sound industry. There is no doubt that a considerable air 
force will be maintained by Canada in the future. In the policing of 
Europe and other parts of the world we will undoubtedly take our share 
of responsibility. "Why should we not develop our own service aircraft 
and manufacture them? This will form a background for an industry 
which can supply the needs of our transport business which admittedly 
may not be large. 

Make no mistake, long distance transport flying is here to stay. The 
twelve-hour Trans-Atlantic flight is now an every day affair and fares in 
the future after the war will be below those which were often offered by 
steamship companies before the present war. It is in this realm of .trans- 
oceanic flight that Canada occupies a strategic position. A glance at the 
maps will show that many great circle routes from the United States to 
other foreign countries pass over Canada." " There has been much talk on 
the part of some people about the “freedom of the air.” There is no more 
reason why foreign, countries should use our air routes for nothing thaT) 
that railways should ;run over Canadian hnss'free. , But the, sensible thing 
to do is to develop o.ur own lines for this long distance traffic. There is 
an added reason for this in that we in Canada have more knowledge of 
winter operation than'any other peoples in the world. This may seem 
strange in view of some of the propaganda we often see, but it is a fact 
nevertheless. This being the case we should design, construct, and operate 
our own aircraft for use over our northern regions and into similar areas 
of other countries such as Eussia. 

The question of the probable future size of aircraft comes up from 
time to time. There is no limit in size as far as structural design is con- 
cerned. In many respects, the larger an aircraft is the easier it becomes 
to fabricate. The economic traffic requirements will undoubtedly con- 
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trol the size of aircraft from time to time. At the present time a cruising 
speed in the neighbourhood of 300 miles per hour seems to be indicated, 
but again this is a matter of traffic economics. There is no purpose in 
demanding expensive high speed if it merely results in landing you at your 
destination at two in the morning when a slower speed would accomplish 
the same result at the convenient hour of say seven-thirty. High speed in 
the air has to be paid for just as it is on the luxury sea liners. 

Jet propulsion, which is now beginning to appear feasible, may sim- 
plify the mechanical complication of the present engine installation. 
There is a long way to go, however, in this field of investigations before the 
fuel economy is sufficiently low to compete with that of the present engine 
power plant in commercial operation. 

The helicopter has received a great deal of publicity recently but it is 
still in the advanced experimental stage, perhaps nearing commercial oper- 
ation in restricted fields. In Canada, when all the “bugs” have been taken 
out of it, the helicopter could be used to great advantage for mining pros- 
pecting. It could land and take off in small lakes in the north country 
which are impossible for use with ordinary aircraft. For short distance 
trips say from an airport to the centre of a city in a few minutes’ time 
there is also undoubtedly a use for this machine. The main useful char- 
acteristic of the helicopter is its ability to land on and take off from small 
areas. It can also be used in bad foggy weather as it can be flown on 
instruments across country and cain hover above its landing field, grad- 
ually coming down until the ground can be see from a few feet above. It 
should be definitely understood, however, that the cost of these machines 
at present puts it out of the realm of private flying so often picturesquely 
hinted at in the press. 

Private flying in the post-war period wiU undoubtedly be carried on 
through some co-operative effort such as flying clubs or commercial organi- 
zations. It should never be forgotten that aircraft have to be serviced by 
very experienced mechanics after every flight. This cannot be left to the 
haphazard methods used by automobile drivers. Very few private indi- 
viduals could afford to pay mechanics to look after one aircraft. The 
result will be that even those who have their own aeroplane will join in 
some club of co-operative effort whereby a staff of competent mechanics 
will look after a number of machines thereby lowering maintenance costs. 

But there will be a large development in private flying. Thousands 
of young people have learnt to fly and they will carry on after the war with 
flying, some for pleasure and others to get about the country faster in the 
manner to which they have become accustomed. 

There is one thing, however, in Canada which we should possess. We 
have the nucleus of a highly competent aviation research establishment in 
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the National Research Council. An airport should be provided for this 
work. There are those who say that we cannot compete with the United 
States in this respect. This is a false basis of reasoning. We cannot com- 
pete with the United States in volume or size but there is no reason why a 
smaller establishment cannot do as good work as far as quality is con- 
cerned. There are many fields of aviation investigation to which Cana- 
dians can bring to bear just as highly qualified endeavour as anyone else 
in the world but it cannot be done without proper fiying facilities. 


^^How to Judge a Book'"^ 

CHARLES R. SANDERSON, B.Sc., M.A. 
Chief Librarian, Toronto Public Libraries, 


January 22nd, 1944. 

J. Harvey Robinson has said that some of the greatest contributions 
to intelligence have been made by novelists. That is a reasonable state- 
ment because the raw material of novels of any quality is humanity : the 
thoughts, actions, loves, and hates of mankind. The gifts or genius of 
the novelist carry us beyond the narrow horizons set by our own limited 
human experience. 

It is regrettable that so many people are afraid to trust their own 
judgment of books and, submitting to spoon-fed views, become victims of 
various cults. For books are not an end in themselves but a means lead- 
ing to an enlarged perception of life. 

In forming a personal judgment of books, as nothing is of value except 
in relation to something else, there must be a measuring stick. Thus the 
novel must be viewed in the light of its own heredity and environment. 
It is necessary to recognize its background and contemporary influences 
and its place in definite literary movements as well as in the large pan- 
orama of literature. 


While Jane Austen lived in a period of great events, her writing re- 
flects the environment only of a little circle of characters whose petty 
egotisms in an atmosphere of comfort and security would bore us to tears 
in real life. Yet her humour and irony makes them real and entertaining 
^d for that merit her books are read probably more today than in her 
lifetime. Scott fitted into the mood of his time, describing the great 
sweep of events on a wide canvas filled with pictures of crowds and 
armies on the move. Dickens, while oversentimental, brought his char- 
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acters to life and made them symbols of our own fundamental ideas of 
humanity. 

With Charlotte Bronte, for the first time, the element of personal 
revolt was introduced into the novel: “Jane Eyre” closely parallels her 
own life and passionately expresses a feminine point of view for which 
she was bitterly criticised. In “Wuthering Heights,” considered by many 
the greatest of all Victorian novels, Emily Bronte introduced a new tech- 
nique, got away from the purely personal and incidental happenings and 
brought to her work something fundamental and cosmic. .This same ele- 
ment of man against fate was further developed by Meredith and Hardy. 
Stevenson, deliberately rejecting what had gone before, became the great- 
est of romanticists. 

After the turn of the century the English novel was dominated by 
Bennett, Galsworthy, and Wells. The former two continued in their orig- 
inal vein after the last war, but Wells deflected into works that were 
mainly Actionized discussions of world events. 

Two major literary movements followed the last war, growing out of 
a stimulated popular interest in eugenics and biology and bitter disillusion. 
The extreme naturalistic biological novel has somewhat subsided. But 
the bitter attacks of the 1920’s led by such writers as Dreiser, Sinclair 
Lewis, Faulkner, Hemingway, and Dos Bassos, are, in some directions, 
still continuing. 

Other significant modern trends were represented by James Joyce, 
Virginia Woolf, Dorothy Eichardson, and Gertrude Stein. Joyce and Miss 
Stein were considered unintelligible nonsense by many critics, yet each 
had an aim. Joyce’s style was an effort to bring the subconscious work- 
ings of the mind up into the conscious. A parallel might be drawn bet- 
ween the works of these two writers and modern developments in art. 
Joyce’s attempt to interpret the subconscious has been compared to sur- 
realism in painting; and Miss Stein’s word patterns to cubism. 
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^^Metal Ceramics^^ 

JOHN WULPF, 1S.M, M.S, DJSc. 

Massachusetts Institute of Technology, Cambridge, Massachusetts. 


January 29th, 1944. 

Metal ceramics deals with the making of finely divided metals, their 
molding into Itiape, and their firing into articles of use. Molding is 
accomplished by presses delivering from about 1-100 tons per square inch. 
Although many articles at the rate of 50-100 per minute have been made 
in this fashion to save machining costs, the major function of this field, 
which is more often called powder metallurgy, is to make articles that 
cannot be made by melting. Examples well known in the production for 
the war effort are high-speed cutting tools made of tungsten carbide ; cut- 
ting wheels made of diamonds in a bronze matrix; silica graphite and 
lead, in bronze and iron sponge structures for bearings, brakes and 
clutches in airplanes, tanks and other mobile machinery. Metallic filters 
and oil-less bearings which cannot be made by fusion methods, are easily 
fabricated by the technique of metal ceramics. The most common appli- 
cation is that of tungsten wire for lamp filaments and electronics equip- 
ment of all kinds. Tungsten parts can also be fabricated by powder 
metallurgy (metal ceramics) methods. Although the art has made rapid 
strides recently, the techniques used are extremely old. Ample evidence 
exists that early Egyptian and Indian craftsmen utilized similar methods 
to make jewelry, steel, aijd other metallic parts. 

• Metallic powders used in this process are made by gaseous reduction, 
by electrolysis and by mechanical devices. After molding into shape the 
briquettes are heat-treated or sintered to give them additional strength. 

In powder metallurgy some metals can be worked which cannot be 
easily cast owing to their high melting point. One such metal is tung- 
sten. Also by this method some metals can be combined which cannot be 
melted together to form a homogeneous alloy. When melted together 
many metals separate in layers somewhat like the ingredients of a salad 
oil dressing. In metal ceramics through the process of powdering, pres- 
sure, and sintering these separate metals can be welded into a solid mass, 
forming, to continue the figure, a solid emulsion within the mass. 

In addition to articles which can be produced only by powder tech- 
nique, there are a great many other objects previously made from castings 
by machining that can be more efficiently made by the powder method. 
Thus, casting impurities and segregations have been avoided, rigid con- 
trol of composition has been obtained, and in some cases, notably with 
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precious metals, excessive machining and scrap losses have been elimin- 
ated. Magneitic materials, thermostatic and other bimetals, stainless 
steel and other noncorrosive alloys, and dental alloys are but a few of 
the many applications. 

Limitations on the development of the art of powder metallurgy are 
imposed in part by the great pressures required in compressing the bri- 
quettes into molds. This condition establishes definite dimensions beyond 
which, at present, it is impossible to go. To obtain parts of high ultimate 
strength is likewise not always more economic if the powder technique 
is substituted for customary methods. In each case a thorough analysis 
of the problem is imperative to determine the most suitable manufacturing 
technique required. 


^^How Should We Use Our Canadian Resources?^^ 

ROBERT C. WALLACE, C.M.G., M.A., D.Sc., Ph.D., LL.D., E.G.S., F.R.S.C. 

Principal and Vice-Chancellor, Qneen/s University, Kingston. 

February 5th, 1944. 

It is a fact of ominous significance that our Canadian natural 
resources, which should be available for future generations as well as for 
ourselves, are rapidly deteriorating. This takes on added significance in 
the light of conditions that will be faced in the post-war years. There 
are few ways in which men may be more effectively employed than in 
constructive measures to protect and rehabilitate our natural wealth ; nor 
are there many kinds of occupation that will be better suited to the tem- 
perament of some demobilized men than such out-of-door work. 

The resources should be looked at as a unit, not as separate assets. 
In this view the primary importance of the forest is emphasized because 
other resources — ^wild life, soil, water level and water power, mining and 
the tourist industry — ^are so directly connected with it. 

Fifty-eight per cent of the land area of the Canadian provinces is 
forested. The forest is a protective cover for soil and a regulating agent 
for the surface flow of rainfall and snowfall into rivers and streams and 
into the underground water reservoir. Fortunately the natural groveth 
of the forest under Canadian conditions is such that, if properly managed, 
our forests can replenish themselves by normal growth for the loss by 
cutting, fire, and parasites. 
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Plans have been prepared by government departments which pro- 
vide for roads deep into limits in order that cutting may proceed system- 
atically; regulation of river flow; improvement of fire protection and 
control of parasites, calling for the employment, for five years after the 
war, of 75,000 men, many of whom will have to be trained in forestry. 

While these are measures of conservation, there are many areas in 
which planting has to be done. The survey that has been made of the 
Ganaraska watershed has indicated the steps that must be taken in that 
area and in similar areas across Canada to restore land that has been 
deteriorating since the forests were cut down. 

In considering the various natural resources as a unit, life in pioneer 
areas can be made more profitable by combining different activities : farm- 
ing and forestry ; fishing, forestry, and mining. Hence the. necessity of 
regional committees in which the development of all the resources can be 
considered in a united front. Minerals disappear with development, and 
cannot be replaced, but soil and forest management may make permanent 
settlement possible in such areas. 

Our water power is a great asset. It should be made available in the 
form of electricity to our farm homes across Canada. We must give our 
mineral industry a chance — ^through remission of taxation — ^to plan ahead 
for future development. So little exploration and development has gone 
on since the war that there may be less, rather than more, employment in 
mines after the war. An important consideration in fixing mining taxa- 
tion is that high costs of production make the recovery of low grade ore 
unprofitable, and if low grade ores are not taken out with the high grade 
ores their values are lost forever. 

Extensive and long continued investigations are needed on our inland 
fisheries, in order to maintain their commercial value and provide con- 
tinued attraction for our tourist trade. 

Deparfments of the provincial and Dominion governments are alive 
to the implications of the rapid deterioration of our resources. But un- 
less they are supported by an alert and well-informed public demand for 
action, they are unable to accomplish what they wish to do. On every 
hand we need more knowledge, more and better trained men. • Research, 
pure and applied, is the way that will unlock the door to the treasures 
which as yet lie undiscovered. We must be generous in assisting the 
search for knowledge. 
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'^Nutrition in Wartime — What Can We Learn From ItW 

L. B. PETT, Ph.D., M.D. 

DlreclOT, Nutrition Services, Department of Pensions and National Health, Ottawa. 

February 12th, 1944. 

Great Britain is the outstanding example from this war of what can 
be done in the way of organizing food supplies and a food policy on a 
national basis for the national good. There, better health has resulted 
from a food and agricultural policy based on sound scientific principles 
according to the best available nutritional knowledge. It is a miracle that 
the nation’s health has been even maintained, let alone improved, in the 
face of unprecedented problems of housing, over-work, and nervous ten- 
sion. Yet the report of the chief medical officer of Great Britain shows 
that the over-all death rate and the infant and maternal death rates are 
down. There have been no serious epidemics. 

Lessons can be learned from the experience in Great Britain. While 
many of the restrictions and controls there have been the result of grim 
necessity yet the same nutritional principles could be applied in peacetime 
and in any country, but they never have been applied' in peacetime as a 
national policy by any country in the world. 

Three main factors contributed to this success. Britain had the 
advantage of an accumulation of knowledge of how food consumption 
levels depended to a considerable extent on income, and to a further extent 
on Ignorance of food values gathered by patient scientific surveys over the 
last quarter of a century. 

In rationing there was an organized nutrition plan to bring food 
^ the people regardless of tfieir food habits or their income, so that all 
^uld contribute equally to winning the war. The available food supply 
■^s distributed according to the physiological needs of every section of 
the community. This, factor for success was implemented by control of 
quantities, supplies, distribution, and price. Instead of rationing just on 
the basis of shortages they rationed to assure a nutritional minimum of 
foods taken with other food available. 

The third factor for success in the food policy of Great Britain has 
been the determination to see it through and particularly to explain it to 
the public on every occasion even though this meant spending millions of 
dollars on information. 
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In carrying out its policy special feeding services were developed for 
special groups, including a system of school meals, factory canteens, day 
nurseries, and communal restaurants, extra rations being provided to adol 

escent factory workers, to expectant and nursing mothers according to a’ 
nutritionally scientific plan. ^ ° ® 


From the principles so successfully adopted in Great Britain under 
the stress of war simple deductions can be drawn for a practical nutri- 
tional programme on a national scale for Canada and other countries In 
a programme for national health adequate food provided on a scientific 

basis for all people is a fundamental necessity. We have an example 
showing that it can be done. -J^ampie 


Speeding Stars^' 

P. S. HOGG, B.A., A.M., Ph.O. 

A, sedate Vrofessor of Astronomy. DarHd Dunlap Ohseroatory. UniMy of Toronto. 

February 19th, 1944. 

hope of ever measuring the speeds of all +v,n «+ ^ 

astronomers have for years galaxy and 
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be corrected to the movement of the earth around the sun and the solar 
systems two-hundred-million-mile orbit around the Milky Way. 

Looking still farther off into space we find that other galaxies of stars 
are almost all fleeing from us at apparent speeds up to 25,000 miles each 
second or nearly 1/7 the speed of light. The interpretation of this reces- 
sion as an expansion of the universe is now under close scrutiny as one 
of the fascinating problems in cosmology and philosophy. The most dis- 
tant nebulae which can now come under observation with the world’s 
largest (100-inch) telescope is apparently five hundred million light years 
away. The observation of such nebulae requires photographic time ex- 
posures of as long as 108 hours. 

A ratio has been observed between distance and apparent speed of 
recession. The speed of recession appears to increase 107 miles per 
second with each million light years of distance. The completion of the 
new 200-inch telescope at Mount Palmar, California, may throw unsus- 
pected light on the theory of the expanding universe. It should permit 
observations twice as far into space as is possible at present or one thous- 
and million light years. If the apparent ratio of acceleration of speed to 
distance should continue this would raise new and puzzling problems in 
the theory and observations of astronomy. For it is theoretically impos- 
sible for bodies to attain or exceed the speed of light. It could cause 
speculation as to whether the speed of light slows down in its course 
.through such vast distances of space, whether the known frequency of 
.vibrations might change, or even whether the atoms which caused the 
jlight were the same a thousand million years ago as they are understood 
to be now. 


// 


Ihe Coming Age of Rockets 

G. EDWARD^ PBKD,RAY„ A.B., M.A., LL.D. 

to th» PHMeia, Weniingliouse. Electric and MaMfaclui'in.g .Companj; ' formerly 
VreJ^nt of Board of Birociors) A.rnoric<m Rocket. Soctetj,., , 

TTtfi'hrnjirv* 2f5tVl. 1944. 


From the ’■familiar skyrocket, deadly weapons of wa,r 
source of motive power for aeroplanes are being developed, which pro 
ably will usher in a new era affecting military matters, transportation, 
aviation, and meteorology. 

The revival of experimentation with rockets occurred after the last 
war. It was given impetus. by the development of light metals and new 
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pyrotechnic fuels. Its use was not new in military science. It was em- 
ployed in the wars against Napoleon and later nearly all armies had rocket 
brigades. Then it was rendered obsolete by the greater accuracy of the 
rifled cannon. 

In the present war the best known adaptation of the rocket principle 
is in the American bazooka and the Russian Katiuska. The rocket gun is 
generally credited with having saved Moscow from the Stuka bombers 
when it was used as a salvo weapon. The absence of recoil make it effec- 
tive as a one-man, anti-tank gun. 

In principle the propulsion of the rocket is based on Newton’s law 
that for every action there is an equal and opposite reaction. It pushes 
forward by ejecting gas at high velocity. Its operation does not require 
an atmosphere to push against; in theory it would work better in a 
vacuum than in air. In this way its motive power will be effective at 
great heights and in rarefied atmospheres impossible for other modes of 
transportation. 

The rocket is the most efficient method' for transforming chemical 
energy into mechanical energy; and the development of liquid fuels, by 
means of which its direction can be more easily controlled, offers the 
greatest promise for the future. 

One of the more immediate post-war uses of the rocket may be as an 
auxiliary to the aeroplane in assisted take-off; the rocket’s power could 
hoist planes on shorter runways and possibly thus increase the pay-load 
by 60 per cent. In weather forecasting rockets could carry meteorological 
instruments 20 miles into the stratosphere and make weather forecasting 
possible perhaps for as much as two weeks in advance by observations of 
the upper air currents. Still further altitudes up to 200 miles could prob- 
ably be reached by rockets equipped with cameras for astronomical and 
cosmic ray studies. 

Longer term speCulatioii has envisaged mail and light express or even 
passengers being shot across the Atlantic in two 'or three hours by a com- 
bination of rocket and jet-proptil;i^on aetopkne. This wonld perhaps 
mean a trajectory of 500 miles above the surface of the earth. 

. pyrotkhnic fuels used for rocket propulsion, not- 

ably hquid oxygen and gasoline, have five to ten times the power of T.N.T. 
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^The Openins of the New Northwest^^ 


CHARLES CAMSELL, C.M.G., B.A., T,L.D., F.R.S.C. 

Deputy Mimster of Mines and Resources , Ottawa. 


March 4th, 1944. 

An impetus to the development of the northwest was given by the 
Japanese occupation of Kiska and Attu, which had necessitated the build- 
ing of the Alaska Highway and of the Canol pipeline from Norman Wells 
to Whitehorse. Following these projects studies are being made on the 
northwest,. including Alaska, by groups in Canada and the United States, 
collaborating with each other on what is known as the North Pacific Plan- 
ning Project. 

The Canadian part of this region amounts to more than half of the 
combined Canada-United States area and includes the Yukon Territory, 
the Mackenzie District, and the northern parts of British Columbia and 
Alberta. It covers approximately three quarters of a million square miles. 
The main objective in the study of the region is to determine what popu- 
lation we may expect it to support, which in turn depends on the question 
of what industries are likely to be developed in it. 

The biggest effort to date in appraisal of resources was made in the 
summer of 1943 and the results of investigations of several parties are 
now being analyzed. 

Mining has always proved in other parts of Canada to be the spear- 
head of economic development. In the region under consideration the 
most notable developments in mining have been in lode gold, pitchblende, 
oil, placer gold, mercury, copper, silver, tungsten, and coal. A variety 
of rare minerals was discovered in the Precambrian last summer and 
throughout the mountains generally there are great areas where prospect- 
ing for metallic minerals may be carried on with promise of success. The 
greatest promise of mineral development lies in oil along the eastern edge 
of the mountains and on the lower Mackenzie River. 

In agriculture the greatest expansion will undoubtedly take place in 
the Peace River basin, though smaller areas of suitable agricultural land 
were noted at Fort Nelson, in north central British Columbia, and west 
of Whitehorse. 

The most valuable forest resources are those of the Coast belt. The 
central interior forests of British Columbia; while having great potential 
value, must await better transportation facilities. Wild life resources 


51 



can be sustained for all time and even greatly expanded, an important con- 
sideration not only in the life of the natives but also as an attraction to 
tourists and sportsmen. 

As to population possibilities: In the Precambrian country we -ma y 
expect centres of population to develop, based upon mineral occurrences, 
but as these resources are generally erratically distributed, the distribu- 
tion of population will also be erratic. The section west of the Mackenzie 
Eiver offers somewhat greater assurance of better distributed and sus- 
tained population on account of better soil and climate and, above all, the 
greatest possibilities of oil development in Canada ; the Pacific watershed, 
owing to an easier climate favorable to growth and definite industrial 
possibilities, it is reasonable to hope, will support a density of population 
comparable to that now found in Norway. On the whole it would be 
somewhat optimistic to look for a great rush of settlement into our far 
north as seems to be anticipated in some quarters, except as occasioned by 
mineral discoveries. With respect to temporary population the picture 
should differ. Few countries have such attractions to offer. Much im- 
provement in the Alaska Highway, which will be handed over to Canada 
as a military road, will be necessary before it becomes a highway such as 
tourists have been accustomed to on this continent. But that the north- 
west will ultimately become a great tourist region there is no doubt. 


'"Enemies of the Forest — Man or Insects?"* 

J. J. DE GRYSGE, P<h. Cand. (Louvain), P.R.S.C. 

Chief, Forest Insect Investigations, Department of Agriculture, Ottawa. 


March 11th; 1944. 

, About a Mndred and twenty years ago, when Kirby and Spence, two 
amous British entomologists, published their masterly treatise' on insects, 
they prefaced it with a lengthy apology because “in the minds of most 
men, the learned as well as the vulgar, the idea of the trifling nature of his 

associated with that of the diminutive size of its 
V » entomologist is synonymous with everything futile and 
^hildish. According to these same authors, Pliny, Reaumur, Sulzer and 
necessary to adopt a defensive attitude towards their read- 
ers, and though in this country things are not quite so bad as they were 
Glanville’s toU was attempted to be set aside on the ground of 
lunacy, evinced by no other act than her fondness for collecting insects, 

'and was illustrated ^th^Ko^dackroiM^slidesi^^^**^ before the Royal Canadian Institute 
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yet nothing less than line upon line can be expected to eradicate the deep- 
rooted prejudices which prevail on this subject.” 

In this, our twentieth century, we may perhaps discern some progress 
on the part of the multitude in that notorious evolution of vulgar parlance 
through which the old epithet “bugs” is rapidly losing ground to the lin- 
guistic, botanical ersatz-term “nuts.” 

Be that as it may, among the educated the old contempt of the insect 
world is definitely being replaced by a more or less vague sense of mys- 
tery, perhaps, even fear. This attitude is egregiously expressed by Maeter- 
linck in his “Life of the Bee” ; “The insect,” he says, “does not belong to 
our world. The other animals, even the plants, notwithstanding their 
mute existence and the great secrets which they jealously guard, do not 
seem wholly strangers to us. In spite of everything we have a certain 
feeling of terrestrial kinship with them. They may surprise, nay, as- 
tonish us, but they fail to upset the very foundations of our concepts. 
The insect, on the other hand, displays something that seems incongruous 
with the habits, the morals, the psychology of our globe. Apparently it 
comes from another planet, more monstrous, more vigorous, more 
demented, more' atrocious, more infernal than ours. Vainly does it seize 
upon life with an authority and a fecundity unequalled here below ; we can 
not accustom ourselves to the idea that it is part of the scheme of that 
.nature of which we fondly believe ourselves to be the favorite children. 
With this amazement and this failure to understand is mingled, no doubt, 
a certain instinctive and profound feeling of dread imparted by these 
beings so incomparably better armed and equipped than ourselves, these 
containers as it were of compressed energy and activity which we vaguely 
feel to be our most mysterious enemies, our final competitors, and per- 
haps our survivors.” That, Ladies and Gentlemen, is poetry, but it con- 
tains more than a grain of truth. Among other things, it explains, in 
part, the choice of the title of this lecture, “Enemies of the Forest — Man 
or Insects?” In my innermost heart of hearts, I can think of nothing 
more inept and more absurd than to speak of either man' or beast as 
“enemies of the forest.” It is nothing but loose talk, based on an utter 
misconception of the whole natural order. While etymologically “enmity” 
is a mere negation of friendship, actually in the minds of men, it carries 
a very positive connotation of “hatred.” 

Now I ask you, do men, as a class, “hate” the forest? The answer is : 
“No.” It is true that a few individuals, engaged in special occupations, 
such as colonization and prospecting, may harbour in their breasts a cer- 
tain feeling of resentment toward the forest because it is an obstacle to be 
surmounted. But, they do not represent mankind as a whole. Men either 
love the forest or they are indifferent to it. Do insects “hate” the forest ? 
Again the answer is: “No.” They are too low in the scale of living 
beings to be truly capable of either love or hatred. It takes brains to 
hate, that is why man is the supreme master of the art. 


53 



Change the words “enemies of the forest” to “destructors of the for- 
est,” the picturesque “Waldverderber” of the Germans, and the answer to 
our question becomes: “Yes,” both for man and for insects. More than 
often, as we shall see later, they become partners in the crime and, as 
Kipling has it: “For the sin ye do by two and two, ye shall pay for, one 
by one.” The trouble is, that, in the pay-off, man usually gets the worst 
of the deal. 

In the natural order, destruction is the outcome of maladjustment. 
Although, at first sight, it appears as a negative factor in evolution, it 
can and does produce positive, constructive results. Our ideas of natural 
selection and of the balance of nature are based on that assumption. 
Certainly, they contain no guarantee of the indestructibility of species, 
or even of the whole complex of life. Yet they recognize a tendency 
to a regulation of interrelations which ultimately benefits both the species 
and the living community as a whole. Whether we like it or not, the fate 
of the individual is entirely subordinate to that of the species and the com- 
munity. From a purely personal and selfish standpoint, that sometimes 
is a hard pill to swallow. 

Applying these principles to life in the forest, we find that its every 
constituent organism has its function — & useful function in the perpetua- 
tion of the whole. Seeds germinate, seedlings sprout, they compete with 
each other for light and space, some die young, some grow old, but sooner 
or later they all disappear and a new generation of trees takes their place. 
In reality things are not as simple as that. Trees are only one element 
of the forest. In their shelter, there lives an immense and varied animal 
population, consisting of herbivorous and carnivorous species. Briefly, 
the herbivores live upon and control the vegetation, while the carnivores 
favour vegetation by restricting the multiplication of the herbivores. Out 
of this interaction of animals and plants arises a state of equilibrium pre- 
venting undue dominance of either and resulting in the perpetuation of 
both. By their very nature, all forest insects play an important role in 
this form^ of forest conservation. They are nature’s first and best forest- 
ers, provided — ^they are not disturbed in the normal performance of their 
task. Disturbing influences may originate occasionally in the natural 
course of events, just as accidents will happen in “the best regulated 
family.” More frequently, however, they are the work of man, whose ill- 
planned economy comes in conflict with that of the Natural Order. 

I did not come here either to vindicate insects or incriminate man. 
Everything I have said until now represents a more or less frantic effort 
to dispose of the title of this lecture. I find myself in the same predica- 
ment as Bill Nye, the American humorist, who was asked to speak before 
a convention of Dairymen with the understanding that the subject of his 
essay would be “Milk.” He opened his lecture with these words : “Ladies 
and Gentlemen, the best thing I have ever seen on milk was the cream.” 
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After this remark, he did not mention “milk” or “cream” again during the 
rest of his talk, — I shall not go that far. 

The generalities in which I have indulged thus far, will have a true 
bearing on our story when we come down to brass tacks. They are some- 
what in the nature of what Jazz-band leaders call a “warmer-upper.” 
They' prepare the way for the real title of this lecture which should be: 
“The present great outbreak of the spruce budworm and what it means to 
the future of Canada’s forest.” In the spruce budworm, we find a factual 
demonstration, a case in point. 

What is the spruce budworm? Perhaps, this question can best be 
answered by asking another: “How did the spruce budworm get its 
name?” Entomologists, who are usually matter-of-fact people, despise 
the name spruce budworm. They will tell you that it is a misnomer. 

The first component “spruce” is misleading. The creature does eat 
spruce, both white and red. Black spruce appears on its menu more or 
less by accident. By all odds, however, balsam fir is its preferred food- 
plant. It is significant that extensive stands of mature and overmature 
balsam are generally considered to be the focal points of all our heavy 
outbreaks. Hence, “balsam budworm” would be a more appropriate 
designation. 

The second component “budworm” is doubly misleading. It is true 
that in the very beginning of the feeding period buds are entered and 
destroyed either wholly or in part but, during the greater part of its 
activity, the so-called budworm feeds on the foliage of the new shoots 
and sometimes even on the foliage of the older twigs, when the supply of 
young and tender needles becomes exhausted. 

Moreover, while the budworm is worm-like it is not a true worm. 
There are so many different kinds of worms that it is next to impossible 
to give a really comprehensive definition of a “worm”; nematodes and 
trematodes and cestodes and annelids, even sometimes bipeds are called 
worms. It is only when referring to the latter that we really know what 
we mean. 

To say, as entomologists mostly do, that the spruce budworm is a 
caterpillar may be good entomology, but it is bad etymology. The word 
caterpillar means a hirsute cat. Our budworm is as naked as a plucked 
chicken, it has a sort of brownish coat, studded with a double row of white 
spots that look like buttons; two yellowish stripes running along the sides 
of the body just above the legs are suggestive of the decorations on the 
pants of a mounted policeman. To come to the point, the wormlike crea- 
ture commonly referred to as the spruce budworm, is the immature stage 
or larval stage of an insect, the stage during which it does all its feeding 
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and growing. These larvae are usually active from about the end of April 
until the first part of June. When fully developed they are about % of 
an inch in length. Early in June they transform to pupae and, about ten 
days afterwards, they emerge in late June or early July as pretty, greyish 
or brownish moths, which are nocturnal in their habits and lay neat little 
rows of eggs on the needles of balsam and spruce. 

Now, after all is said and done, what do you think comes out of these 
eggs . Just tiny nondescript, worm-like animals which, through force of 
habit and for want of any better name, we still will have to call “spruce 
budworms.” And that’s that for “the name of the beast.” 


After hatching from the egg, the larvae crawl about for some time 
in search of a protected place, where they spin a small web, a kind of 
cradle, m which they go to sleep for the rest of the summer and all the 
following winter. Somewhere, inside of themselves, they carry a ther- 
mostatically controlled alarm clock that wakes them up as soon as the 
weather is warm enough to cause the buds of balsam, or red and white 
spruce to swell and burst. Frequently, perhaps always, they begin their 
feeding by boring into an old needle or two which they hollow out more or 
less completely, for an “appetizer,” as it, were. Their real breakfast, or 
better, their continuous banquet commences when they penetrate the open- 
ing bud and attack the new foliage. From then on the story is like 

Major Bowes’ wheel of fortune, “around and around it goes, and where 
It stops nobody knows.” 

More important, perhaps, than the “name of the beast” is “the num- 
ber of the beast.” It is evident that the author of the book of Revelation 
spruce budworm in mind when he said that the number 

if would have put 

It at something like six hundred three score and six billions. And thereby 

^ woe if ever there was one! 

Cipprpt V "P numbers. The 

secret of their Jrength lies in their powers of multiplication. Create the 

essary conditions, especially a superabundance of appropriate food, and 

you create an epidemic. That is exactly what has happened to the spruce 
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Lnd if spruce budworm outbreaks in eastern Canada is 

cXl Dominion Department of Agri- 

nniTT i, ^0 doubt that budworm epidemics can develop 
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were intensely selective, since first the white pine was renaoved, and at 
later intervals the larger spruce, balsam being entirely disregarded. This 
selective cutting rapidly increased the percentage of balsam owing to the 
latter being left in the forest and to the better reproductive qualities of 
balsam under such conditions. 

“The older epidemics followed the course of these logging operations, 
becoming more extensive as exploitation proceeded further into the virgin 
forests. At present few parts of the budworm-injured area have not been 
culled for the pine and larger spruce, producing a proportion of balsam 
sufficient to support the epidemic over the entire area, once it developed 
momentum in any section.” What this really implies, can only be under- 
stood in the light of history. 

The first authentic report of a spruce budworm outbreak dates back 
as far as 1807, when parts of Maine, New Brunswick and Quebec were 
affected. Information on this outbreak is rather fragmentary, how much 
damage was caused is unknown. Seventy years later — and this is import- 
ant — seventy years later, another outbreak was active in the same general 
region. Damage was severe and extensive. This outbreak lasted prob- 
ably about 4 or 5 years. Then, after a lapse of 30 years, the budworm 
again appeared on the scene. This was in 1909. It is difficult to under- 
stand how very few people realize what has transpired in the Canadian 
forests since that date. One outbreak after another has occurred in an 
uninterrupted series. Some 220 to 250 million cords of spruce and balsam 
have fallen prey to the budworm between 1909 and 1944. Statistics of 
this kind make little or no impression on our imagination. Let us put it 
another way. Suppose that all the spruce and balsam killed by the bud- 
worm in the last 33 years, (say 250,000,000 cords) were sawn into 4 foot 
logs. Suppose also, that after the fashion of piling a cord measure, we 
attempted to heap this wood in lots 8 feet long, 4 feet wide and 4 feet high, 
each pile being contiguous with the next. When our job is finished we 
would have a band of wood 4 feet in height and 60 feet in width, com- 
pletely encircling the earth at the equator. In Ontario alone, since 1936, 
destruction of spruce and balsam by the budworm has been variously 
estimated at from 18 to 50 million cords. The area so devastated com- 
prises some 15,000 square miles. Today, an additional 30,000 square 
miles is threatened with a similar fate within the next 4 or 5 years. 
To place a value in dollars and cents on these losses either to the Govern- 
ment in stumpage dues or to industry in raw materials, would be ex- 
tremely difficult. Some parts of the destroyed forest had probably little 
or no commercial value, others, however, could have yielded substantial 
financial returns. Moreover such computations of these direct losses 
either in money or raw material are little better than a post-mortem. They 
are apt to obscure our understanding of the real issues involved. The 
repercussions of a budworm epidemic are felt for many years after the 
trees have died. Increased fire hazard is perhaps the most immediate 


57 



effect. It is humanly impossible to control a fire in an area littered with 
dead trees, nor is it usually possible to confine it to that area. Such fires 
burn with unbelievable intensity often causing serious damage to the site, 
after which floods and erosion put the finishing touch to this picture of 
desolation. 

But the most far-reaching consequence of a budworm outbreak, and 
the one which should cause us more concern than any other, is the pro- 
found change in the composition of the succeeding stands. For years 
lumbermen, paper manufacturers, and foresters have noticed, with serious 
apprehension, the apparent inadequate regeneration of spruce and its con- 
sequent replacement by balsam in many forest areas. This state of affairs 
is by no means general, but it obtains in a great number of the most acces- 
sible localities. Although in recent years more balsam is used than pre- 
viously in the manufacture of paper, companies still consider it as an 
inferior species, and justly so. They are forced by financial considera- 
tions to look upon spruce as their main supply of raw material. 

Failure of spruce regeneration is attributed to several causes inherent 
in the species; (a) Inability of spruce seedlings to root in thick layers of 
moss, raw humus, or forest floor debris; (b) lower seed production than 
balsam (less frequent seed years) ; (c) lower degree of shade tolerance 
than balsam. 

Two external factors should be added; namely, certain methods of 
cutting, and the spruce budworm. These are interdependent to a con- 
siderable extent. 

It has been observed, over and over again, that after a budworm out- 
break, the percentage of balsam in the new stand is considerably higher 
than it was in the old. The extraordinary accumulation of debris on the 
surface, while seriously hampering spruce regeneration, seems to offer no 
obstacle to the rooting of balsam. Root competition and competition for 
light causes further reduction of spruce that may succeed in becoming 
temporarily established. Generally speaking, the predominance of balsam 
is such as to reduce the possibility of its replacement by the residual spruce 
for several rotations if not forever. Under absolutely normal conditions, 
it is conceivable that sooner or later — ^in some localities — a spruce c.liTYiair 
might develop from such antecedents. When the spruce budworm, how- 
ever, enters into the picture, all such hopes vanish. It is a conservative 
estimate — probably an understatement — ^to say that, in many regions, any 
forest containing over 30 % of balsam is more than likely to succumb to 
budworm attack upon reaching maturity. When this happens, not only 
the balsam but the greater part of the spruce associated with it will be 
killed and the forest will enter a new and more advanced stage in the 
succession towards a balsam climax. Although a great deal more could 
be said about the nature or the causes and effects of spruce budworm out- 
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breaks, I wish to devote some time to a discussion of the ways and means 
of dealing with the problems of control and prevention. In other words: 
What can be done to remedy or alleviate the present situation? 

As you may well surmise, many suggestions have been received from 
earnest and well-meaning people. Among others, one man suggested 
that a “Swat-the-budworm” campaign might be just as effective as the 
“Swat-the-fly” movement of a few years ago. Probably, that is quite 
correct! Perhaps we could improve on this, by suggesting a “budworm 
tax.” There appears to be a real precedent for such action. Head-lice 
were a source of great tribulation to the Peruvian and Mexican tribes of 
American Indians. To cope with the evil, one of their monarchs con- 
ceived the idea of imposing a “head-tax” of lice on his subjects. So, we 
are told that bags full of these questionable treasures were found in the 
palace of Montezuma! What a relief it would be if Mr. Ilsley could be 
persuaded to accept budworms in payment of our income tax! 

More serious proposals regarding biological and artificial control have 
not been wanting. Control by parasites and by the distribution of insecti- 
cides has definite possibilities, but only if considered with an eye to the 
future. The idea that extensive infestations such as the one now active 
in Ontario can be brought down by these methods is unwarranted. How- 
ever, experimental work in both these fields should and will be undertaken 
in Canada and the United States, in view of their future possible 
usefulness. 

But, as Lamartine would say: “Kevenons a nos moutons!” The 
first thing to be remembered in connection with the control of budworms 
and of the majority of insects, is the old adage: “An ounce of prevention 
is better than a pound of cure.” Once a budworm outbreak gains suffi- 
cient momentum, any attempt to put a stop to it is utterly futile. In the 
past, it has been our sad experience that no one is interested in forest 
insect outbreaks until they are well out-of-hand. As a result the idea of 
prevention has played only a minor part in applied entomology, control 
was the need of the hour and it took precedence over ever3d:hing else. 
Until the emphasis is shifted from control to prevention, we shall accom- 
plish little or nothing in forest entomology. Notwithstanding the com- 
pelling logic of this procedure, it is extremely difficult for the entomologist 
to sell it to his clients or financial backers. Few people, indeed, can be 
made to realize the importance of studying the biology and ecology of an 
insect whose activities are in abeyance, and, by the same token, it is 
even more difficult to convince them of the necessity of instituting reme- 
dial measures as a precaution against infestations which are merely poten- 
tial. 


Yet that is precisely what we shall be obliged to do in combatting the 
spruce budworm. We cannot afford to be content forever with salvaging 
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the wreckage left in the wake of this pest. It seems highly probable that, 
as the years roll on, the frequency and intensity of budworm outbreaks 
will increase with each successive generation of balsam. The history of 
the insect during the last 140 years strongly supports this contention. 

The conditions favouring budworm outbreaks in Eastern Canada are 
already so widespread that our chances of counteracting' them are grow- 
ing poorer and poorer, day by day. Unless immediate and drastic steps 
are taken, the problem will be beyond solution before many years. These 
conditions are to be found in the forest itself. No doubt, they are attri- 
butable in part to the very nature of the competing tree species, but they 
have received a tremendous stimulus from the logging operations of the 
past, when pine and spruce were cut and balsam was left to restock the 
cut-over areas. The forest, as a whole, has lost its resistance to budworm 
attack. The only way to restore it is to re-adjust the balance of the 
spruce-balsam association through the institution of appropriate methods 
of forest management. 

For years, forest entomologists have advocated certain general pro- 
cedures in forest management for the prevention of budworm attack. 
They can be classified under three main headings : 

(1) Prompt removal of mature and over mature balsam stands. 

(2) Utilization on short rotation of younger and more vigorous 
balsam stands. 

(3) Fostering regeneration of better species, particularly spruce. 

Little heed has been paid to these suggestions. Up to the present time, 
forest management generally has been looked upon as a matter of aca- 
demic interest but of little or no practical value. The main argument 
against silvicultural management is that, if it means a higher logging 
cost now, under the system of short-term finance in vogue today, the more 
remote benefits to be derived do not adequately compensate for current 
losses. Actually, inasmuch as most of our forests are public property, 
their maintenance, improvement, and conservation are primarily functions 
of the “powers that be” but the licensees should and do assume a fair 
share of these responsibilities. 

It is the considered opinion of forest entomologists and of many 
others, that co-operative action on the part of the government and the 
industry could bring about the institution of a mutually beneficial system 
of forest management which would result not only in protection against 
budworm attack, but in the general improvement of forest conditions. 

To anyone taking a realistic view of such a proposal, it is quite evident 
that some radical departures from established practices in forest exploita- 
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tion and some fundamental changes in forest policy will gradually impose 
themselves. The burden of such should, at all times, be fairly shared by 
the public as a means of protection of a national asset and by the industry 
as a security for its investments. Some of the requirements in the sort of 
forest management here proposed are merely expansions or improve- 
ments of existing procedure, others are complete innovations. I shall 
endeavour to outline briefly the main points of such a programme : 

(1) Complete and accurate forest inventories, kept up-to-date by 
periodic revisions. A knowledge of the composition, the age, 
the density, etc., of the forest is indispensable in the determina- 
tion of budworm hazard. 

(2) An adequately organized — country wide — ^forest insect survey. 
Although great progress has been made in the development of a 
National Forest Insect Survey, there still is ample room for ex- 
pansion and improvement. 

(3) Intensified research in all branches of forest biology and ecology 
(or more specifically in the fields of entomology, pathology, plant 
physiology, biochemistry, toxicology, etc.). This is simply an 
admission that we do not know everything that should be known 
to combat the spruce budworm successfully. For instance, whilst 
we know the conditions under which the spruce budworm epi- 
demics arise, we know, as yet, nothing about their true causes. 

(4) Studies of appropriate methods of forest utilization to ensure 
the attainment of the object in view; namely, increased resist- 
ance to budworm attack. 

(5) Studies in spruce regeneration. 

(6) Development, of transportation facilities in the forest through 
the construction of permanent roads and stream improvements. 
The establishment of permanent forest communities seems to be 
an integral part of such a proposal. 

Whether we like it or not, nature has ordained that the 
greater part of Canada will always be a forest region, and we 
shall have to develop it as such on a permanent basis. “Per- 
manency” should be the corner stone of our edifice. Permit me 
to quote a prominent Canadian forester on this all-important sub- 
ject: “Our forest industry, though the largest of all our indus- 
tries in the volume of its invested capital, in the volume and 
value of its yearly production, in. the number of its employees, 
and in its share of our natural resources, is still on a weak basis 
as regards its stability, its long-term planning, its social and econ- 
omic functions. It has not yet considered effectively its pennan- 
ency which, owing to its specific nature, should be one of its prime 
objectives in the economic development of this country ... We 
are not yet out of the pioneering stage, which is distinguished 
by unlimited use of our natural resources, with no provision for 
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the future. We still regard as the higher form of progress the 
building of a new industrial wood-working plant in some remote 
and unsettled territory, and seem to fail to observe that it is 
more often than not, counter-balanced by the closing of former 
prosperous communities, dependent on a well-wooded back-coun- 
try. Forest industries prefer to move rather than create at 
their own doors.” There is a great deal of truth in that state- 
ment, but. in my humble opinion, industry alone should not be 
made to carry the onus of the charge. The development and 
protection of our forest resources through the construction of 
permanent roads and stream improvements and the establish- 
ment of permanent forest communities makes up the greater part 
of what seems a very ambitious programme. Viewed in con- 
junction with our need of a post-war rehabilitation scheme it 
opens up the prospect of permanent and satisfying employment 
to many thousands of men returning to peace-time pursuits. 


(7) (And here l am skating on thin ice.) Eevision of forest laws and 
regulations in the light of modern advances and with a view to 
meetmg ^e exigencies of the hour. People are averse to chang- 
ing the stetutes of the land, and rightly so; there is something 
sacrosanct about the law. At the same time, there is always the 
danger of becoming ultra-conservative. I hope that no one will 
accuse me of irreverence if I go so far as to suggest that the 
cause of forest conservation would be served most eif ectivelv if 
we could have an eleventh commandment: “Thou shalt not kill 
the goose that layeth the golden egg.” 

« 

The execution of such a plan as the one we have outlined, will depend 
on a number of essential prerequisites. Suffice it to mention two of them. 

If the utilization of balsam fir is the key to the budworm nroblem 
we are confronted with a serious obstacle in that balsarL Tnferi^^^^^ 

S?.'” K would seem toSi™ 

hat new uses for balsam be found as soon as possible. A few years ago 

such a suggestion might have appeared utopian and outlandish Today' 

new diecceriee i„ induetia. eW 

results from inteusive^iirch 

empMMse the Importance 07^”^^^^ to rhSoZ^oMer' 

creaW important of all, is the 

creation of forest-consciousness in the people of Canada. For vears 

ewspapers, magazines, radio, organizations of many kinds have been 
actively engaged in spreading excellent propaganda^ All Sii, 

oSSiv^^ Often^^^^^ commended, but it has not always achieved its 
have n^the too one-sided and mainly addressed to adults. We 

have put the cart before the horse. The only effective way to reach the 
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entire population of a country is through the public school system and 
the organization of youth movements. ExpeHo Crede Adolpho! 

Undoubtedly, forest insect outbreaks are a problem for entomologists 
and foresters, but they are, even more so, a problem for the whole Cana- 
dian nation. Without the moral and financial support of all concerned 
little can be accomplished by scientists, no matter how enthusiastic and 
well-intentioned they may be. The government, both Dominion and 
Provincial, the paper and lumber industries, every man-in-the-street who 
has a stake in the present and future welfare of this country must lend a 
helping hand. The great danger in this, as in any other enterprise involv- 
ing numerous and varied interests, lies in that fatal foible of men, that 
beloved indoor sport commonly referred to as “passing the buck.” As a 
forest entomologist, — and I speak for all my colleagues in the profession, 
— I have no objection to holding our metaphorical animal either by the 
head or the tail, but I do refuse to accept the monopoly of its custody. 
In a democracy the voice of the people is the voice of God. , Let it become 
articulate and force the issue. It is not enough to be aware of the gravity 
of the situation. Action must be taken, and taken promptly. It is up to 
the Canadian people to decide once and for all whether the forests of this 
country shall be managed by the budworm or by man, whether they shall 
be mined or be cropped, whether they shall persist or whether they shall 
perish ! 


^The Living Landscape^^ 

PAUL B. SEARS, A.B., B.S., Sc.D., Ph.D. 

Professor of Botany, Oherlin College, Oberlin, Ohio. 

March 18th, 1944. 

Man is not a mere observer or manipulator of the landscape, but a 
part of it. His destiny is interwoven with that of the physical world 
about him. Hfe has become the dominant species on earth, and an agency 
of stupendous change. Unless the changes which he produces are con- 
trolled by intelligence and a humane spirit, his own future is menaced. 

It is to the pattern of the natural world, where man has not yet dis- 
turbed the orderly processes of nature, that we must look for principles 
to guide us. The ruthless competition of which we hear so much is only 
part of the story. In natural coihmunities of plants and animals there 
prevails a trend towards an increasingly* efficient use of energy. Collab- 
oration, adjustment, even mutual aid within animal species are .principles 
as profound as competition. 
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In general terms the welfare of a species rests upon three factors : 
resources, population, and culture. It is through our culture that we in- 
fluence, and are influenced by, our environment. In the United States 
there are outstanding examples of the disastrous as well as the beneficial 
operations of this principle. 

The most glaring example of man’s misuse of his environment is the 
semi-arid West. Originally this area presented a picture of order, not 
disorder, with the prairie grasses and legumes binding and enriching the 
soil. Then in spite of warnings it was “mined,” planted to wheat, and 
with the coming of the dry years the soil started to blow, resulting in 
dust storms, erosion over vast areas, and the washing away of good top- 
soil down rivers and streams where the mischief was continued by the 
destruction of fish life. It has been said that one could stand on the 
bank of the Mississippi and see a forty acre farm float down every hour. 

Similar destructive scenes can be observed in South Carolina. New 
Englanders hung on to their worn-out farms by the skin of their teeth 
believing that rocks grow up through the soil though ecologists knew that 
the appearance of the rocks came through the washing away of top-soil. 
Owing to the same cause, in Ohio and elsewhere, where there used to be 
springs on every farm, the water table is dropping at the rate of a foot a 
year and water has to be hauled from distances- 

As a contrast there are communities where intelligence and co-opera- 
tion are reflected in the landscape. The husbandry of the Pennsylvania 
Dutch was reflected in a fruitful landscape where every hill-top is crowned 
with trees, protected from fire and marauding cattle; every hill-side 
covered with well-fenced, well-fertilized pasture on which contented herds 
are well fed by being moved from one to another so that grass may grow; 
only the lower and more fertile ground being cultivated, and that with 
scientific care and common sense. 

It is only by understanding laws which were in operation long before 
we existed that we can re-establish order within the living landscape of 
which we are a part. 
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Gems — Luxury to Utility^^ 

EDWARD H. KRAUS, B.S., M.S., Sc.D., Ph.D., LL.D. 

Dean of the College of Literature, Science, and the Arts, University of Michigan, 

Ann Arbor, Michigan. 


March 25th, 1944. 

In recent years gems previously associated with ornamentation and 
luxury have become of the utmost importance in industry and the war 
effort. Diamonds, sapphires, rubies and, more recently, rock crystal have 
become highly important in our mechanized civilization. 

Rock crystal is a clear transparent variety of quartz which has for 
centuries been used for necklaces, as crystal balls, and for carved statues 
and ornaments. Almost over night it has become essential in so many 
ways that there are some people who believe we are about to move into a 
crystal-controlled world. From it come thin crystal wafers, the oscillating 
plates indispensable in frequency control in radio, radar, artillery range- 
finding, and submarine detection. Under the impetus of war, one firm in 
New York turns out as many of these plates in a week as were produced 
in the United States in 1939. The supply of rock crystal, which has come 
mainly from Brazil, is not inexhaustible and the urgent demand for it has 
resulted in the institution of search parties in many parts of the world. 

The use of diamonds in industry, which before the war was mainly 
in drilling, is now extremely important in precision machining of auto 
and aeroplane motors, enabling them to be run at high speeds immediately 
upon delivery instead of waiting for the once-essential breaking in or 
conditioning. 

For the drawing of wires and filaments for electrical apparatus ex- 
tremely small diamond dies are used through which wires as fine as one- 
seventh the diameter of a human hair is drawn. The use of bonded dia- 
mond wheels during the last eight years has increased at an astounding 
rate. Diamond-set tools play an important part, directly or indirectly, in 
the manufacture of most articles in common use. Fortunately the United 
Nations virtually control the world supply of diamonds. Borneo, the only 
diamond-producing area in control of the Axis powers, yields only two 
one-hundredths of the world’s supply. Germany in desperation has 
resorted to securing gem stones from its citizens and using them for indus- 
trial purposes. 

Synthetic sapphires and rubies are essential in the manufacture of 
aeroplanes, radio, and other war apparatus. They are used in large quan- 
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titles for jewels and bearings in watches, chronometers, and in the instru- 
ment boards of aeroplanes. France, Switzerland, and Germany were the 
main pre-war sources of supply and with the invasion of France a critical 
shortage was faced. It was necessary to develop an entirely new industry 
for their manufacture, and for a time even the success of the war effort 
was threatened. But progress both in Britain and the United States was 
so quick that present needs are being adequately met. Diamonds, 
sapphires, rubies, and rock crystal have become so vital to our war effort 
that ultimate victory may depend on having a sufficient supply. 
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ELECTED TO HONORARY MEMBERSHIP 


in the 

ROYAL CANADIAN INSTITUTE 


These recommendations were approved by the Council and in accordance 
with the Constitution of the Royal Canadian Institute the names 
were presented at the Nineteenth Ordinary Meeting, 
held on March 25th in Convocation Hall. 

Election took place at the Annual Meeting, April 15th, 1944. 
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JAMES BRYANT CONANT, A.B., Ph.D., LLD., LH.D., D.CL, Sc.D. 

Born in Boston, Mass., in 1893, James Bryant Conant attended Har- 
vard University, receiving his A.B. in 1913 and his Ph.D. in 1916. In the 
same year he was appointed Instructor in the Department of Chemistry 
at Harvard University, and thereafter proceeded through the various 
steps in his academic career to a professorship in 1927. In 1929 he be- 
came Sheldon Emery Professor of Organic Chemistry and in 1931 he was 
also appointed Chairman of the Department of Chemistry. He is the 
author of “Organic Chemistry”, which appeared in 1928, and “The Chem- 
istry of Organic Compounds”, published in 1933, as well as other import- 
ant scientific books. He has presented numerous technical papers, many 
of which have appeared in the Journal of Biological Chemistry; and at 
the close of his professorial career he was working upon the chemical 
cpmposition of chlorophyll and hemoglobin. 

Dr. Conant is looked upon as one of the world’s authorities on organic 
chemistry and biochemistry. He has been granted honorary degrees 
from some twelve universities and the Royal Canadian Institute honours 
itself in conferring Honorary Membership on Dr. J. B. Conant. 
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OTTO MAASS, B.A., M.Sc., Ph.D., F.R.S., F.R S.C, F.C.I.C 

Professor Otto Maass was born in New York in 1890. Educated at 
McGill, Berlin, and Harvard, he joined the staff of the Chemistry Depart- 
ment at McGill in 1917, and became Macdonald Professor of Physical 
Chemistry in 1923, and Chairman of the Department in 1937. He was 
elected a Fellow of the Koyal Society of Canada in 1932, and of the Eoyal 
Society of London in 1940. 

Long recognised as the outstanding Canadian physical chemist. Pro- 
fessor Maass’ main contributions have been on the properties of gases, the 
critical state, and the physical chemistry of cellulose. His influence on 
Canadian chemistry has been profound. The graduate school which he 
built up at McGill in the early 1920’s was really the beginning of organized 
university chemical research at McGill, and his former students are now 
on the staffs of the majority of Canadian universities, many American 
universities, and a wide variety of industrial laboratories. 

As Professor Maass has had a very intimate acquaintance with the 
various Canadian chemical organizations, the chemists look to him to lead 
in chemical work related to the war. His activity in this work led to his 
appointment as Director of Chemical Warfare of the Department of 
National Defence. In this position and in his relations with the National 
Research Council he has taken the leading part in the organization of 
university chemical research on war problems and in chemical matters 
relating to the armed forces. 

It is doubtful if another Canadian could be found whose individual 
influence on his profession has been more far-reaching. 
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CHALMERS JACK MACKENZIE, CM.G., M.C., B.E., M.C.E., 

D.Sc., LLD., F.R.S.C 

Chalmers Jack Mackenzie is a striking example of a Maritimer who 
has won distinction in the more westerly provinces. Born in St. Stephen, 
N.B., he received his B.E. degree from Dalhousie University in 1909 and 
his M.C.E. from Harvard in 1915. 

Although he began his professional career in the Maritimes, he moved 
west in 1910, becoming resident engineer in charge of three municipal 
electric plants. During the winter of 1912-13, he inaugurated the 
engineering courses at the University of Saskatchewan, and was appointed 
Professor of Civil Engineering in 1915. 

When the first world war broke out he was also a member of the con- 
sulting engineering firm of Maxwell and Mackenzie, with headquarters at 
Edmonton, and was engaged in designing and constructing waterworks, 
sewer systems, sewage disposal plants and electric power plants. 

From 1916 to 1918 he was on active service overseas with the 54th 
Battalion, C.E.F., and was awarded the Military Cross. 

During the period from 1919 to 1939, Dr. Mackenzie was active in 
many spheres. He was primarily concerned in the field of education, hav- 
ing become the Dean of the College of Engineering of the University of 
Saskatchewan in 1921. Under his guidance the College established a 
remarkable record for growth and stability. 

Meanwhile he conducted an important consulting engineering prac- 
tice, including the design and construction of two large reinforced concrete 
bridges over the North and South Saskatchewan Rivers at Saskatoon. He 
was also chairman of the Saskatoon City Planning Commission, an aider- 
man of the City of Saskatoon, chairman of the Board of Directors of the 
Saskatoon City Hospital, a member of the Saskatchewan Council of Public 
Health, and a member of the Saskatchewan Drought Commission. 

Upon the departure of Lieutenant-General McNaughton in 1939 to 
take command of the Canadian Army overseas. Dr. Mackenzie became 
Acting President of the National Research Council, having been a member 
of the Advisory Council since 1935. 

He has been active in the professional organizations, having been 
President of the Association of Professional Engineers of Saskatchewan 
in 1930 and President of the Engineering Institute of Canada in 1941. 
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Indicative of this activity are the many papers that have been presented 
by him to scientific and engineering societies over a long period. 

Many honours have come to Dr. Mackenzie. He has been avi^arded 
the honorary degree of Doctor of Laws by Dalhousie University and 
the University of Western Ontario and that of Doctor of Science by 
McGill University. In June, 1943, he was granted the C.M.G. in the 
King’s birthday honours. He has been admitted to a Fellowship in the 
Royal Society of Canada and has very recently been awarded the Sir John 
Kennedy medal of the Engineering Institute of Canada in recognition of 
outstanding merit in the profession and of noteworthy contribution to the 
science of engineering. 
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ROBERT CHARLES WALLACE, CM.G., M.A., B.Sc, D.Sc., 
Ph.D., LLD., F.G.S, F.R.S.C 

Born at Orkney, Scotland, Robert Wallace inherited the Scotch tradi- 
tion of simple living and high learning. The breadth of his education and 
the excellence of his ability may be judged from his university record: 
M.A., B.Sc., and D.Sc. from Edinburgh, and Ph.D. from Gottingen Univer- 
sity. In his day Gottingen, like many other German universities, had 
high standards in scientific work, and Dr. Wallace’s record at this univer- 
sity fully upheld Scotland’s reputation for high scholarship. 

Dr. Wallace was Exhibition Scholar from 1908 to 1910 and Carnegie 
Fellow in the last year. He was Demonstrator in Crystallography in St. 
Andrews University for two years, and he then left his native land to make 
his reputation in Canada. He was appointed Lecturer in Geology and 
Mineralogy in 1910, in the youthful University of Manitoba, and two 
years later advanced to Professor, a position he held for sixteen years, 
when he left Manitoba for the presidency in Alberta. That he was an 
inspiring teacher of geology and mineralogy while in Manitoba, is attested 
by students who had the privilege of studying under him. 

Throughout his career in Canada Principal Wallace has been very 
active in public affairs. From 1918 to 1921 he was Commissioner of 
Northern Manitoba ; in 1927-28 Commissioner of Mines for Manitoba ; in 
1924 President of the Canadian Institute of Mining and Metallurgy, and 
in the following year President of the Educational Association of Man- 
itoba. In 1930 he was elected President of the Association of Canadian 
Clubs, and ten years later President of the Royal Society of Canada. His 
interest in public affairs and his ability as an organizer soon brought a 
call to higher executive positions in the educational field. Before he be- 
came burdened with executive duties, he contributed many valuable arti- 
cles to the scientific journals in his special field of geology. He is at 
present Chairman of the government’s Committee on the Utilization of our 
Natural Resources in connection with post-war planning. 

Dr. Wallace was President of the University of Alberta from 1928 to 
1936, when he was called to Queen’s as Principal and Vice-Chancellor. 
Many Canadian universities have honoured him with the LL.D. — Manitoba 
in 1928, Queens’ in 1930, Toronto in 1932, and Saskatchewan and McMaster 
in 1936. In the King’s birthday honours this year he was granted the 
C.M.G. for his work in education in Canada. 

On two occasions in recent years Principal Wallace has addressed the 
Royal Canadian Institute and we shall be honoured in numbering him 
among our Honorary Members. 
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SIR ROBERF ALEXANDER WATSON WATT, F.R.S., M.I.E.E., 
F.R.Ae.S., F.R.Met.Soc. . 

It is common knowledge now that the Battle of Britain was won by 
the help of the radio locator, a secret device that enabled the E.A.F. 
fighters to be warned of the approach of enemy planes in time to go up 
to meet them. It is not so well known that the credit for this preparation 
of defence of Britain in the air goes almost entirely to one man, Sir Robert 
Alexander Watson Watt whom we are honouring tonight. 

Sir Robert was born in Brechin, Scotland, in 1892 and was educated 
in University College, Dundee, and the University of St. Andrews. He 
graduated in electrical engineering but became interested, at an early age, 
in meteorology. He was meteorologist in charge of the Royal Aircraft 
Establishment from 1917 to 1921, Superintendent of the Radio Research 
Stations of the Department of Scientific and Industrial Research from 
1921 to 1938, and Superintendent of the Radio Department of the National 
Physical Laboratory, London, from 1933 to 1936. At present he is Scien- 
tific Adviser to the Air Ministry (London) on telecommunications and 
Vice-Controller of Communications Equipment for the Ministry of Air- 
craft Production. 

In the early days radio scientists, in trying to explain the mechan- 
ism whereby wireless telegraphic signals are transmitted over long dis- 
tances on the surface of the earth, were led to the conclusion that there 
existed at a great height in the earth’s atmosphere a layer which was elec- 
trically conducting and which acted as a reflecting surface for radio waves. 
Experiments first carried out in England by physicists at Cambridge and 
Peterborough showed that radio waves sent out from one of these stations 
were received back at the other station after reflection from some place 
in the higher atmosphere. Noting the time interval between sending and 
receiving the message and assuming that the message travelled with the 
speed of light, it was calculated that this upper layer was situated at a 
distance of about 100 miles above the earth’s surface. The surface is the 
sorcalled heaviside layer. 

As a young man Sir Robert became interested in this reflection of 
radio waves and has followed this line of work ever since. 

From his interest in meteorology he conceived the idea that he might 
be able to locate distant thunderstorm clouds and follow their path in the 
air. It is said that in the course of this work he found that the signals 
were interfered with by airplanes flying at random across the path trav- 
ersed by his radio waves. He conceived the idea that he might determine 
the distance of the planes by this means. 
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At the beginning it was thought that there were two insurmountable 
diflSeulties in the way of success. In the first place the energy reflected by 
an aeroplane is only about one millionth of a millionth of a millionth of the 
amount of energy sent out into space as the incident wave. By others than 
Sir Robert it was considered impossible to make any record of such a weak 
return signal. The second difficulty was the necessity of being able to 
measure very small intervals of time. These waves travel to and fro at 
the rate of 186,000 miles per second; so, in order to get a return signal 
from a plane five miles away, one would have to be able to measure to 
about l/20,000th of a second, or 5 micro-seconds. 

These were the problems Sir Robert solved almost single-handed. He 
convinced the Air Ministry of the day (in 1935) that there was a great 
future in this device for air defence. He and a few intimates, including 
his wife, worked feverishly and in the greatest secrecy under the wing of 
the Air Ministry and the results proved that, at least in one respect, 
Britain was prepared for war. 

Not only were the years 1935 to 1939 full of hard work and scientific 
romance but, ever since, this field has developed with ever increasing 
momentum and usefulness. This war is in fact a radio war. 

When France fell the secrets were divulged to the Germans and in 
June 1941 the first official public announcement of radio location was pub- 
lished by the British Government. When the United States entered the 
war full details were divulged to them and the industrial energy and scien- 
tific enthusiasm of both Canada and the United States has added greatly 
to the whole field, now known as Radar. 

Sir Robert has visited this continent on several occasions and is still 
the mainspring of the whole allied organization dealing with radar. In 
honouring him we are adding to our roll of honour a name that will long 
adorn the pages of history. 


C. H. BEST A. R. aUTE H. J. LAMB 

E. F, BURTON T. F. MclLWRAlTH 
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Membership 

(1) Ordinary members are entitled to all privileges of 
membership, the annual fee being five dollars. Applications 
for ordinary membership are passed upon at the regular 
meetings of the Institute. 

(2) Associate members are ladies who do not desire full 
membership. They are admitted in the same way as Ordinary 
members, the annual fee being two dollars and fifty cents. 

(3) Life members are elected in the same way as Ordin- 
ary members, the Life membership fee being one hundred 
dollars. 

For further information relating to membership or to 
the activities of the Institute, address letter to 

THE SECRETARY, 

The Royal Canadian Institute, 
198 College Street, 
Toronto 2-B, Canada. 
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Canabian institute 

as of August 8th, 1944 

All Degrees have been Omitted from this List. 


HONORARY MEMBERS 


Dr. C. J. Mackenzie. 
Lieut.-Gen. A. G. L. 

McNanghton. 
Dr. John Patterson. 

Prof. Ellis Thomson. 


Prof. R. OB. Thomson 
Dr. J. B. Tyrrell. 

Prof. E. /M. Walker. 
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Sir Robert Watson Watt. 


Prof. E. P. Burton. 
Dr. A. H. Compton. 
Dr. J. B. Conant. 
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Garnet ;S. Bell. 
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Mrs. Winifred Biggs. 

Dr. Wm. Perkins Bull. 
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James Chisholm. 
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Prof. H. Franklin Dawes. 
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W. H. Smith. 
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Prof. A. R. Gordon. 
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Rev. Dr. Ramsay Armitage. 
Rev. J. B. M. Armour. 

Fred S. Armstrong. 

Rev. R. A. Armstrong. 

A. E. Arscott. 

E. M. Ashworth. 

F, Ashworth. 

J. E. Atkinson. 

Prof. F. C. Auld. 

Anatole D. Avtzine. 


76 



Prof. E, P. T. Baer. 

Prof. D. L. Bailey. 

Prof. W. H. T. Baillie. 

H. R. Bain, 

Prof. J. Watson Bain, 
Bakelite Corporation of 
Canada Ltd. 

John E. Buchan. 

W. A. Campbell. 

E. G. Baker. 

Geo. A. Baker. 

Gerald Bales. 

Gordon B. Balfour. 

P. P. Ballou. 

T. R. Banbury. 

C. S. Band. 

Joseph Banigan. 

Mae Banner. 

Rev. Dr. P. Louis Barber. 
Roy den M. Barbour. 

Hon. Mr. Justice P. H. 

Barlow. 

Henry Barrett. 

J. M. Bascom. 

W. H. Batten. 

Prof, P. E. Beamish. 
Beardmore & Co. Ltd. 

Dr. Paul Beer. 

Col. A. 0. T. Beardmore. 
S. G. Bennett. 

R. R. Parker. 

Bearers Ltd. 

S. B. Beare. 

Prof. Samuel Beatty. 

Evan A, Begg. 

Herbert Bruce Begg. 

Pelix A. Belcher. 

Adam Bell. 

F. J. Bell. 

Walker R. Belyea. 

E. James Bennett. 


J. Russell Callis. 

A. Cameron, 

Dr. Gordon C. Cameron. 
Prof. J. Home Cameron. 

Dr. Malcolm H. V. Cameron. 
Dr. Angus A. Campbell. 

C. J. Campbell. 

Dr. Colin A. Campbell. 

D. H. Campbell. 

Gordon P. Campbell. 

Dr. James A. Campbell. 
Walter P. Campbell. 
Canada Coal Limited. 

A. B. Holness. 

V. G. Hughes. 

R. 0. Petman. 

G. C. Thompson. 

Canada Cycle & Motor Co. 
Ltd. 

Canada Packers Limited. 
R. N. McKechnie. 
Norman J. McLean. 
Donald Stewart. 


B. 


G. C. Benson. 

N. W. Berkinshaw. 

Dr. A. E. Berry. 

Geo. M. Bertram. 

James D. Berwick. 

Thos. Bignell. 

J. W. Billes. 

R, T. Birks. 
Birks-Ellis-Ryrie Ltd. 

C. Q. Ellis. 

M. T. Ellis. 

E. J. iShipp. 

E. B. Tiffany. 

C. G. Winsor. 

Col. Arthur L. Bishop. 

H. H. Bishop. 

Wm. E. Blackhall. 

G. G. Blackstock. 

Major S. Temple Blackwood. 

F. J. Blair. 

Rev. Dr. S. G. Bland. 

Di’. H. C, Bliss. 

John C. Boeckh. 

Clarence A. Bogert. 

J. Bolingbroke. 

N. E. Bolton. 

Gordon R. Bongard. 

W. E. Bonn. 

W. H. Bosley. 

Prof. M. C. Boswell. 

Dr. Harold K. Box. 

A. G. Boyd. 

Dr. Edmund Boyd. 

Dr. William Boyd. 

Dr. George P. Boyer. 

A. Bradshaw. 

A. C. Brennan. 

Dean G, S. Brett. 

M. P. Bridgland. 

G. G. Brigden. 

Wilmot S. Briggs. 


C. 

Canada Printing Ink Co. 

O. T. Gibbons. [Ltd. 
R. W. Newith. 

Canada Vinegar Company 
A. L. Spalding. 

P. L. Howell. 

Canadian Breweries Ltd. 

D. C. Betts. 

W. C. Butler, 

J, F. Cosgrave. 

0. Roewade. 

H. A. Taylor. 

Canadian Industries Ltd. 

A. P. Austin. 

L. V. Clegg. 

Eric Cooper. 

C. W. Jarvis. 

W. S. Lesperance. 

W. H. Rockwell. 

W. H. Shaw. 

John Shepherd. 

R. W. Taylor, 

B. P. Twining. 


British American Oil Co. Ltd. 
M. S. Beringer. 

R. 0. Campbell. 

R. E. Irwin. 

C. D. Read. 

S. G. Brock. 

P. H. Brodigan. 
Brodey-Draimin & Co. 

Chas. Draimin. 
Bromo-Seltzer Ltd. 

P. Jackson Andrews. 
David Bronstein. 

W. A. Brophey Co. Ltd. 

W. Leonard Harkness. 

W. H. D. Brouse. 

Henry Brown. 

R. G. Brown. 

S. C. Brown. 

Dr. W. T. Brown. 

F. W. Browne. 

Hon. Dr. H. A. Bruce. 

Robfc. A. Bryce. 

M. A. Buchanan. 

Wm. J. Burgar. 

J. S. Burgoyne. 

Prof. J. D. Burk. 

H. D. Burns. 

C. L. Burton. 

Dr. E. M. Burwash. 

Robert Bury & Co. 

(Canada) Ltd. 

C. J. Atkinson. 

C. R. Burgess. 

James Cook. 

E. H. Johnston. 

C. D. IMalcolmson. 
Business Systems Ltd. 

J. R. Bell. 

F. M. Kimbark. 

G. C. Lumbers. 

T. W. Thomson. 

G. R. Wallace. 


Canadian Kodak Co. Ltd. 
Canadian Laboratory 

Supplies Ltd. 

L. Fabian. 

Hugh B. Hall, 

C. Rogers. 

I. E. Staples. 

Canadian Line Materials 
Ltd. 

L. E. Messinger. 

Canadian Toledo Scale Co. 

Limited. 

C. H. Carlisle. 

George Carman. 

Allan Carmichael. ^ ^ 
Carnation Company Limited. 
George Carruthers. 

J. L. Carson, 

A. Hiles Carter. 

J. R. Cartwright. 

Walter A. Carveth. 

R. C. H. Cassels. 

H. F. Cassidy. 
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C. — Coiitinued. 


G. R. Castle. 

Dr. H. A. Cates. 

Norman S. Caudwell. 

R. G. Cavell. 

P, Cawthorne. 

Stanley B. Chadsey. 

W. E. Chantler. 

Leo. E. Charles. 

C. Herbert Cheesman, 
Ernest B. Chilcott. 

G. T. Chisholm. 

Francis W- Clark. 

R. iS‘. Clark. 

Clarke, Irwin & Co. Ltd. 
Ross Clarke, 

P. C. Clarkson. 

Roger Clarkson. 

Charles Clements. 
George A. Cline. 

K. Clipsham. 

Arthur R. Clute. 
Emerson T. Coatsworth. 
A. D. Cobban. 

Prof. J. Roy Cock-burn. 


Backus Shoes Ltd. 

E. A. De La Hooke. 
Rutherford Williamson. 
George T. Dale. 

R. A. Daly. 

Dr. Grant D. Darker, 
Franklin W. Darroch. 
Ernest I. Davidson. 

G. Fay Davies. 

Dr. T. Alexander Davies, 
Aubrey Davis. 

Bertram N. Davis. 

A. E. Davison. 

Major Bernhard Day. 

E. Brooke-Daykin. 

Dr. Wm. J. Deadman. 
Clayton D. Dean. 

Dr. R. D. Defries. 

W. A. Delahey. 

R. D. Delamere. 

Prof. A. T. DeLury. 
Charles R. Dent. 

W. H. Denton. 

W. H. Despard. 

Dr. H. K. Detweiler. 


T. W. Eadie. 

T. Eaton Co. Ltd. 
Cr. Adams. 

W. A. Farley. 

I- W. Ford. 

V. E. Ireland. 

S. Martin, 

A. Miaurice. 

J. Rutledge. 


A. H. Cockeram. 

Alan Cockeram. 

The Hon. Rev. Dr. H. J. Cody. 
Arthur Cohen. 

J. S. Cohen. 

Perce Cohen. 

A. M. Colberg. 

Dr. C. E, Cooper Cole. 

Dr. Frank L. Cole. 

Gordon D. Conant. 

P. M. Connell. 

P. J. Coombs. 

H. G. Cooper. 

Dr. C. J. Copp. 

J. Milton Cork. 

Dr. C. V. Corless. 

Dr. C. A. Corrigan. 

Fred S. Corrigan. 

Rolph R. Corson. 

Rev. Dr. F. H. Cosgrave. 
James P. IMcD. Costigan. 

Dr. J. H. Couch. 

Wm; E. Coutts. 

Sir Herbert H. Couzens. 


D. 


0. E. Devitt. 

H. N. DeWitt. 

Prof. N. W. DeWitt. 

Dr. John J. M. Dick. 

J. G. Dickenson. 

Hugh M. Dignam. 

H. J. Dingman. 

Dixie Cup Company 
(Canada) Ltd. 

T. D. Currie, 

Wm. P. Dobson. 

J. H, Domelle. 

Dominion Envelope Co. 
Limited. 

Dominion Wheel & 

Foundries Ltd. ■ 
Geo. R, Donovan. 

Jas. P. Doran. 

A. Dorfman. 

H. R. Douglas. 

J. S. Douglas. 

Wm. E. Douglas. 

R. E. Dowsett. 

Gen. D. C. Draper. 


E. 


T. Eaton Co. Ltd. 
P. Scammell. 

H. F. Switzer. 

E. J. Tyrrell. 

J. G. Ehy. 

C. E. Edmonds. 

G. E. Edmonds. 
John W. Edwards. 

H. E. Elborn. 


Prof. A. F. Coventry. 
Hedley V. Cowie, 

A. H. Cox. 

Gordon B. Coyne. 

D. E. Craigie. 

Prof, E. Horne Craigie. 

J. H. Crang. 

George H. Crase, 

J. K. Crawford. 

Edwin Crockett. 

John H. Crossingham. 

Crown Cork & Seal Co. Ltd. 

Wm. T. Fee. 

C. W. Cruickshank. 

Dr. J. G. Cunningham 
Prof. C. T. Currelly. 

E. & S. Currie Limited. 

J. W. Edwards. 

J.* A. Grant. 

W. R. Harvey. 

Geo. E. Watson. 

W. N. Winnett. 

Arthur F. Cutten. 

R. J. Cutten. 


Dr. C. W. Drury. 

Prank J. Dudycha. 

C. K. Duff. 

Prof. W. B. Dunbar. 

J. S. Duncan. 

John W. Duncan. 

S. P. Duncan. 

W. A. Duncan. 

C. A. Dunham Co. Ltd. 

Prank Ansell. 

G. E. Campton. 

H. D. Henion. 

Fred Ruscoe. 

M. W. Shears. 

Lt.-Col. P. H. Dunham. 

J. Dunkelman. 

Mrs. D. Moffatt Dunlap. 
Robert Dunlop. 

Robert J. Dunlop. 

Dunlop Tire & Rubber Goods 
Co. Ltd. 

Jas. 1. Simpson. 

D. C. Durland. 

Prof. J. R. Dymond. 


Dr. G. G. Elliott. 

P. M. Ellis. 

Prof. 0. W. Ellis. 
A. L. Ellsworth. 

E. F. Ely. 

M. H. Epstein. 

Dr. I. H. Erb. 

F. Erichsen-Brown. 
Wm. S. Ewens. 
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R. W. Faiber. 

Max' Factor & Co. 

K. W. Chamberlain. 

T. Conway James. 

A. M, (M'cllveen. 

Carl Wallace. 

M. F, Fairlie. 

Irving S-. Fairty. 

Dr. A. Murray Fallis 
Famous Players Canadian 
Corporation Ltd. 
Colin S. Farmer. 

Geo. G. Farquhar. 

Dr. C. B. Farrar. 
Alexander Fasken. 


F. A. Gaby. 

Dr. Robert E, Gaby. 

Gair Company Canada 
Limited. 

L. S. Campbell. 

W. H. de Montmorency. 
Geo. C, Gale. 

Dr. W. E. Gallie. 

M. W. Galloway. 

Wm. Garard. 

Frederick G. Gardiner. 
Percy R. Gardiner. 

G. C. Garner. 

A. H. Garrett. 

Norman B. Gash. 

Louis Gelber. 

General Steel Wares Ltd. 
General Supply Go. of 
Canada Ltd. 
William S. Gibson. 

W. M. Gifford. 

Prof. L. Gilchrist. 

E. C. Gill. 


Ralph A. Hackbusch. 

Dr. W. R. Haddow. 

Dr. C. H. Hair. 

C. J. Halford. 

Gerald R. Hall. 

Irving C. Hall. 

Gordon L. Hallman, 
Chester B. Hamilton Jr. 
Grey Hamilton. 

Dr. D. H. Hamly. 

John 13. Hamm ell. 

Victor Hannan. 

Horace Harpham. 

Dr. Paul Harrington. 

Dr. Charles W. Harris. 
Chester J. Harris. 

W. C. Harris. 

Dr. Frederick C. Harrison. 

H. H. Harshman. 

R. W. Hart. 

C. J. Harvey. 

Wm. J. Hastie. 

M. B. Hastings. 

Prof, H. E, T. Haultain. 


F. 

S. Lome Fear. 

A. B. Fennell. 

Hon. G. Howard Ferguson. 
Prof. John Bright Ferguson. 
Dr. Edward Fidlar, 

Harold Firestone. 

Prof. H. 0. L. Fischer. 

J. Taylor Fisher. 

J. W. Fisher. 

Kenneth C. Fisher. 

Sir Ellsworth Flavelle, 
Donald M. Fleming. 

G. 0. Fleming. 

L. K, Fletcher. 

W. J. Fleury. 


G« 

Dun-can B. Gilles. 

Dr. J. Z. Gillies. 

J. S. Godard. 

Bert Godfrey. 

Samuel Godfrey, 

Dr. Wm. Goldie. 

Goldsmith Bros. Smelting 
& Refining Co. Ltd. 
Jas. B. Costello. 

Harold B. Erwin. 

H. L. Nussbaum. 

M. Ross Gooderham. 

Dr. A. €. Goodings. 

W. E. Gordon. 

Samuel Gotfrid. 

Walter Gow. 

Douglas M. Gowdy. 

Dr. Duncan Graham. 

R. M. Graham. 

Dr. Roscoe R. Graham. 
Walter T. Graham. 

H. A. Grainger, 


H. 

Ralph J. Hayhoe, 

C. M. Heddle. 

Heintzman & Co. Ltd. 

B. W. Heise. 

Lyman A, Henderson. 

M. J, Henderson, 

Q. B, Henderson. 

Hon. George S. Henry. 
Carl M. Herlick. 

Max Hermann. 

Percy Hermant. 

Major E. A. Hethrington. 
Ewart -G. Hewson. 

E. Hibbert. 

C. E. Higginbottom. 

H. P. L. Hillman. 

Hinde & Dauch Paper Co, 
of Canada Ltd. 
James Hyland. 

R. S. Kellow. 

T. E. Lloyd. 

H. MacDiarmid. 

Albera Yraola. 


E. K. Fockler. 

H. M. Forbes. 

D. Forgan. 

Dr. R. F. Fortune. 

A. R. Foster. 

E. C. Fox. 

Roy H. Frankel, 
Norman Pranks. 

John A. Fraser. 

W. Kaspar Fraser. 

Mrs, W. Kaspar Fraser. 
Dr. D*Arcy Frawley. 

Dr. Carl B. French. 
Harold Fry. 


Grand & Toy Ltd. . 

Ernest J. Grand. 

James R. Grand. 

Percy F. Grand. 

Howard W. Peter. 

E. R. Grange. 

Prof. J. C. B. Grant. 

Lt.-Col. G. L. P. Grant-Suttie. 
James Gray. 

Great Lakes Paper Co. Ltd. 
P. K. Carlisle. 

C. England. 

C. D. Harrison. 

C. iMichels. 

Hon. W. Earl Rowe. 
Vincent Greene. 

R. H. Greer. 

Dr. Philip H. Greey. 

Ewart Greig. 

Talbot P. Grubbe. 

E. Gunn. 

Major-Gen. John A. Gunn, 

E. Hol't Gurney. 


W. S. Hodgens. 

Hon. Mr. Justice P. D. Hogg. 
Prof. Prank S. Hogg. 

Dr. T. H. Hogg. 

John B. Holden. 

Mrs. John B. Holden. 

Dr. Otto Holden. 

Dr. William L. Holman. 
George L. Holmes. 

Dr. S. Lee Honey. 

Lt.-Col. Bertram 0. Hooper. 
H. B. Hope. 

J. W. Hopkins. 

Oliver B. Hopkins. 

P. E. Hopkins. 

J, William Horsey. 

Herbert H. Horsfall. 

W. H. Douglas Horsfall, 
George T. Humble. 

Carl H. Hunter. 

Harry B. Hunter. 

Fred C. Hurst. 

John A. Huston. 
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Imperial Oil Limited. 

C. M. Baskin. 

B. Goulston. 

Dr. G. W. Gurd. 

P. P. Irwin. 

G. L. Macpherson. 

H. H. Moor. 

G. L. Stewart. 

Dr. R. K. Stratford. 
Imperial Optical Co. 
Albert Butler, 
Sydney M. Hermant, 
Bernard Richel. 


H. R. Jackman. 

Gilbert E. Jackson. 

Prof. H. S. Jackson. 

Prof. Kenneth B. Jackson. 
H. T. Jaffray. 

0. S. James 
Thos. B. James. 

Dr. W. P. James. 

H. T. Jamieson. 


Wm. J. Kelly. 

Gordon N, Kennedy. 
Prof. Prank B. Kenrick. 
H. P. E. Kent. 

Rev. J. McD. Kerr. 
Kenneth E. Kidd. 

K. M. Kilbourn. 

R. C. Kilgour. 


Gilbert A. LaBine. 

Miss Ann Laidlaw. 

John B. Laidlaw. ’ 

Miss Margaret C. Laidlaw. 
Lake Simeoe Ice & Fuel 
Ltd. 

Robert Bonney. 

H. J. Pairhead. 

T, G. Rogers. 

• John M. Lalor. 

Col. H. J. Lamb. 

D. A. Landell. 

W. P. Landow. 

Daniel W'. Lang, 

Lang Brothers Specialty 
Company. ' 

J. A. Langford. 

P. L. Langmuir. 

Col. J. W. Langmuir. 

John P, Lash. 

W. H. M. Laughlin. 

Prank G. Lawson. 


L 


Imperial Optical Co. 

Victor Thompson. 

Fred White. 

Imperial Varnish & Color 
Co. Ltd. 

J. K. Affleck. 

A. Gowen. 

D. R. Loney. 

W. E. Pomeroy. 

Arthur H. Watson. 

John Inglis Co. Limited. 
Interlake Tissue Mills Co, 
G. L. Carruthers. [Ltd. 


J 


Dr. Ross A. Jamieson. 
Dr. L. Everett Jaquith. 
J. J. Jeffery. 

Prank R. Jeffrey. 

W. A. Jennings. 

Dr. 'C. M. Jephcott. 
Iredell K. Johnston. 

J. G. Johnston. 

Dr. R. A. A. Johnston. 


K. 


J. A. Kilpatrick. 

C. R. Kinnear. 
Thos. H. Kinnear. 
H. W. Kipp. 

H. Watson Knight. 
Norman Knight. 
W. L. Knowlton. 


L. 


Hugh H. Lawson. 

Eric W. Leaver. 
Gordon C. Leitch. 

John S. Leitch. 

Kelvin D. Leitch. 
Herbert W. Lemon. 

C. P. Leonard. 

T. DArcy Leonard. 

R. V. LeSueur. 

W. Ralph Lett. 

Lever Bi-os. Ltd. 

J. P. Brierley. 
Is«tdore Levinter. 

C. H. Ley. 

Dan B. Leyerle. 

Thayer Lindsley. 

Dr. Eric A. Linell. 
Link-Belt Ltd. 

J. G, Beare. 

Thomas J. Lipton Ltd. 
Rev, W. J. Little. 

H. E. Livingstone. 


Interlake Tissue Mills Co. 
L. J. Carter [Ltd. 

R. A. Everatt. 

R. A. Garrett. 

Miss Margaret Jones. 
International Business 

‘Miachines Co, Ltd. 
A. Forsyth. 

G. T. Fyfe. 

A. J. Haslett. 

J. Luscombe. 

G. R. Statham. 

R. H. Thomas. 

Prof, H. J. C. Irefcon, 


R. W. S. Johnston. 
Dr. D. C. Jones. 

G. R. Jones. 

R. J. Jowsey. 

Col. D. G. Joy. 

E. Grahame Joy. 
Mrs. J. W. Jull. 

A. E. Jupp. 


P. H. Kortright, 

S. S. Kresge Co. Ltd. 
Miss Alison Gray. 

Miss Thelma Hodge. 
Miss Mildred Lawrie. 
Miss Elizabeth Lein. 
Miss Angela Mulvihill. 


Loblaw Groceterias Co. Ltd. 
Justin M. Cork. 

H. M. Cowan. 

A. H. Edwards. 

A. iS. Hallimore. 

V. A. Hooper. 

Geo, Huffman. 

Geo. D. McLeod. 

R. G. Meech. 

H. W. Lofft. 

S. H. Logan. 

P. Longdon & Co. (Canada) 
Henry G. Gaskon. [Ltd. 
Prof. Fred R. Lorriman. 

J. S. Lotimer. 

Dr. Julian D. Loudon. 

Prof. T. R. Loudon. 

Df. G. W. Lougheed. 

Prof. G. H. W. Lucas. 

H. Lundberg. 

Stanley Lundy 
Benjamin luxenberg. 
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Col. C. B. H. MacAlpine. 
Prof. J. W. MacArthur. 
Hon. Leopold (Macaulay. 
W. A. H. MadBrien. 
Charles B. Macdonald. 

K. D. MacDonald. 

Norman Macdonald 
J. M, Macdonnell. 

Roy H. MacDonnell. 

F. A. MacDougall. 

A. MacFayden. 

W. T. A. MacFadyen. 
j/C. MacFarlane. 

C. S. Macinnes. 

Grant Macintyre. 

R. Gerald Macisaac. 

F. R. MacKelcan. 

Prof. M. A. Mackenzie. 

J. B. Mackinnon. 

Ronald S. MacKinnon. 

D. O. MacLachlan. 

Wills Maclachlan. 

Dr. Norman T. Maclaurin. 
Prof. A. MacLean. 

R. J. Maclennan. 

Wm. MacMillan. 
Macmillan Co. of Canada 
Ltd. 

Robert Huckvale. 

Miss Ellen Elliott 
Norman IMacphee. 

Jas. P. Maher. 

W. G. Malcolm. 

Fred Mallison. 

Wm. H. Marsh. 

F. W. Marshall. 

Col. K. R. Marshall. 

G. S, Martin. 

Dr. A. D, A. Mason. 

A. J. Mason. 

T. H. Miason. 

V. F. Mason. 

Hon. Vincent Massey. 

A. S. Mathers, 

A. C. Matthews. 

Hon. Albert Matthews. 
Hon. R. C. Matthews. 

R. G. Matthews. 

T. Frank Matthews. 

W. Donald Matthews. 
Mrs. W. L. Matthews. 


W. Percy Near. 

Prof. A. W. H. Needier. 
Prof. G. H. Needier. 

E, V. Neelands. 

Dr. Balmer Neilly. 
Allen Neilson. 

Morden Neilson. 


J. E. 0‘Tarrell. 

Dr. John Oille. 

Dr F. J. O’Leary. 
Lieut.-Col. E. A. Olver. 
Emil Opsahl. 


M- 


Samuel McAdam. 

T. C. McAree. 

D. L. McCarthy. 

Leigh IM. McCarthy. 

Hon. Leighton McCarthy, 
John F. McClain. 

D. McK. McClelland. 

Dr. James C. McClelland. 

H. C. McCloskey. 

Hon. Charles McCrea. 
Bruce V. McCrimmon. 

Eric G. McDougall. 

S. C. McEvenue. 

Hon. IMr. Justice G. F. 

McFarland. 


T. D. McGaw. 

Prof. E. W. McHenry. 

M. J. McHenry. 

Prof. T. F. Mcllwraith. 

J. M. McIntosh. 

Prof. W. Or. McIntosh. 

W. S. McKay. 

D. A. McKenzie. 

D. C. McLaren. 

Prof. R. R. IMfcLaughlin. 

R. S. McLaughlin. 

D. E. McLean. 

J, S'. McLean. 

Kenneth R. McLennan. 

J. A. McLeod. 

W. N. McLeod. 

Gordon MdMlllan. 

Prof. W. Harvey McNairn. 

E. W. McNeill. 

Eric C. McNeillie. 

John M. McPherson. 

W. B. McPherson. 

J. McQueen. 

Rev. Canon A. L. McTear. 
Justice C. P. McTague. 
David B. McWilliams. 

Dr V. B. Meen. 

Rt. Hon. Senator Arthur 

iMpisrhen. 


Dr. B. Mendel. 
Thomas E. Menzies. 
A. Merkur. 

Roland Michener. 

C. H. S. Michie 
John C. Middleton. 


N. 

Wallace R. Nesbitt. 
pTohn Ness. 

F. G. Nichol. 

J. C. Nicholls. 

James Nicholson. 

Percy Nightingale. 

E. H. d’Aubigne Norman. 


0 . 

Glyn ‘Osier. 

Otaco Ltd. 

George MacDiarmid* 
J. J. Moher. 


Hon. Mr. Justice W. E. 

Middleton. 
W. E. Middleton. 

A, H. Miller. 

Miss N. M. A. (Miller. 

Rev. C. L. Mills. 

W. B. Milner, 

J. H. Milnes. 

J. P. Milnes. 

Mining Corporation of 

Canada Ltd. 

G. C. Ames. 

J. A. H. Paterson. 
Minneapolis-Honeywell 

Regulator Co. Ltd. 

T. C. Agnew. 

W. H, Evans. 

H. J. D. Minter. 

A. J. Mitchell. 

A. N. Mitchell. 

Dr. E. W. Mitchell. 

F. W. Moeser. 

T. L. Moffat. 

Moloney Electric Co. of 

Canada Ltd. 

H. R. Fardoe. 

Geo. D. Y. Leacock. 

A. S. McCordick. 

J. R. Montague. 

Prof. E. S. Moore. 

Rowland C. Moore, 

R. J. Moore. 

Herfbert Morawetz. 

Richard Morawetz. 

W. G. More. 

Dr. Geo. A. Morgan. 

G. F. Morris. 

H. T. Morrison. 

James Morrison Brass 

Mfg. Go. Ltd. 
F. K. Morrow. 

George A. Morrow. 

Gordon E. Moss. 

F. J. Mulqueen. 
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PROF. J. C. FIELDS, Ph.D., P.R.S._1919-20, 1920-21, 1921-22, 1922-23, 1923-24, 1924-25 

PROP. J. J. R. MACLEOD, D.Sc., LL.D., F.R.S : 1925-26 

ARTHUR HEWITT 1926-27,1927-28 

PROP. W. A. PARKS, Ph.D., P.R.S 1928-29 

PROP. R. B. THOMSON, B.A., P.R.S.C 1929-30 

T. A. RUSSELL, B.A., LL.D. 1930-31 

E. F. BURTON, O.B.E., B.A. Tor., Cams., Ph.D., P.R.S.C 1931-32 

JOHN PATTERSON, M.A., LL.D., P.R.S.C 1932-33 

SIR ROBERT A. FALCONER, K.C.M.G., D.Litt., LL.D., D.C.L.Ox., 

P.R.S.C 1933-34, 1934r-36 


J. ELLIS THOMSON, B.A.Sc., Ph.D, F.R.S.C. 
ARTHUR R. CLUTE, K.C 


PROP. J. R. DYMOND, M.A., F.R.S.C. 
WILLS MACLACHLAN, B.A.Sc. 


PROP. L. JOSLYN ROGERS, B.A.Sc., M.A 

PROP. T. F. McILWRAITH, M.A. (Cantab.), F.R.S.C. 

OTTO HOLDEN, B.A.Sc.. C.E., D.Eng. 

E. S. MOORE, MA., Ph.D., P.R.S.C 

T. W. EADIE, B.Sc 


-1935-36, 1936-37,1937-38 
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THEN AND NOW 

T he Royal Canadian Institute has as its object the promotion of 
science and the results of scientific research. It attempts to in- 
form and educate the public on important matters of general interest ; 
to stimulate research and to act as liaison between the scientist and 
the public. 

The Institute was established in 1849 in Toronto, at that time 
the capital of Upper Canada, by a small group of surveyors, archi- 
tects, and civil engineers. When incorporated in the Province of 
Upper Canada in 1851 it was definitely to serve Upper Canada, 
which, in the enlarged Dominion of Canada, came to be the Prov- 
ince of Ontario. If it had been established after Confederation it is 
likely that it would have been called the Ontario Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. 

A story of interest from the pen of Sir Sandford Fleming, a great 
Canadian and a pioneer in engineering, describes the enthusiasm of 
the early founders : — On February 8th, 1850, a meeting was held to 
discuss plans for the newly formed organization. Only two members 
attended, F. F. Passmore and Sandford Fleming. The prospects of 
the young Institute were not brilliant, but the two determined to act 
with energy, if not with entire regularity. After much silence and 
long waiting in vain for other members to appear, the one addressed 
the other in these words : “This looks bad — ^we must, however, pro- 
ceed, as the saying is, to make a spoon or spoil the horn. Let one of 
us take the chair and the other act as secretary,” and so agreed, 
dispensing in the emergency with a quorum, they passed a series of 
resolutions with complete unanimity. No amendments were oifered 
and time was not spent in long discussions; those present deemed 
it a dispensable formality to have “movers” and “seconders” to the 
motions submitted. As appears by the minute book the meeting sim- 
ply “resolved” this or that. One resolution adopted and formally 
placed on record, reads : “Resolved, That the members of the Canadian 
Institute do after this date meet once a week, on each Saturday at 7 
o’clock p.m., in the Hall of the Mechanics’ Institute. The first meeting 
to take place on Saturday next, February 16th, 1850.” No fault was 
ever found with the action taken on that occasion and meetings 
have been held without interruption since that date. 

At tile earlier meetings, papers on scientific problems of the day 
were read and discussed and laboratory work was carried on by the 
various sections which were established under the administration of 
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the Institute. The most important of these were the Biological Sec- 
tion, the Geological and Mining Section, and the Historical Section. 

The early publications of the Institute, beginning with the year 
1851, were also of great value because they were the only ones of their 
kind in the scientific field in Canada. The first of these publications, 
"The Canadian Journal: a Repertory of Industry, Science, and Art,” 
was edited by Henry Youle Hind, who conducted explorations in 
western Canada, and there followed the well-known series on “Toronto 
of Old” by the Rev. Henry Scadding, D.D., who was President of the 
Institute from 1870 to 1876. 

When the Canadian Institute moved from its building at the 
corner of Richmond and Berti Streets in Toronto in 1905 to become 
more closely associated with the University of Toronto it began to 
establish a more direct communication with the public. On April 
2nd, 1914, His Majesty the King granted permission to the title 
“Royal” and it became the Royal Canadian Institute. 

In aiding the public to appreciate and understand the value 
of research, the Institute has had an important infiuence in increasing 
research facilities in Canada, During the First World War the Royal 
Canadian Institute established a Bureau of Scientific and Industrial 
Research to promote closer co-operation between science and industry 
in the prosecution of the war. As a result of publicity given to the 
value of enlisting scientific aid in the war effort, the federal govern- 
ment appointed an Honorary Advisory Council on Scientific and 
Industrial Research which later developed into the National Research 
Council with extensive laboratories in Ottawa. Public realization of 
the value of science after the war led to the establishment of the 
Ontario Research Foundation and to increased grants for research in 
the universities. 

During the last few years the Institute has been playing an 
important part in the promotion of the conservation of our natural 
resources. It co-operated in the formation of the Guelph Conference 
organized to study these problems and make representations to the 
Provincial Government. 

Scientific research was never more necessary than it is to-day 
in enabling us to develop the resources of our country so that they 
will 3 aeld the greatest possible return. The public should be enlight- 
ened on the applications of science to modern problems. 

The contributions of science to our material welfare are, however, 
only a part of its significance to mankind. Probably even more im- 
portant is its general educational value. It opens to us a broader 
vision of the world, developing more accurate habits of thought, and 
thus leading to a greater, enrichment and enjosnnent of life. For 
these reasons the educational work of the Royal Canadian Institute 
is one of the most valuable of its activities. 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto of the following 
scientific societies. 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. 

(b) The British Association for the Advancement of 
Science, 1897 and 1924. 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 

2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of adopt- 
ing for the whole earth twenty-four standard meridians, fifteen 
degrees apart in longitude. He published many papers on this sub- 
ject, and with the co-operation of the Institute, the zone system of 
time-reckoning was adopted in most of the countries of the world. 

3. The Museum. 

The Ontario Archaeological Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4. The Ontario Good Roads Association. 

The Ontario Good Roads Association was organized as the out- 
come of a meeting called by the Canadian Institute in 1894. 

5. Publications. 

The publications of the Institute have appeared as follows : — 

(1) “The Canadian Journal: a Repertory of Industry, Science, 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 1855. 

(2) “The Canadian Journal of Science, Literature, and History.” 
15 vols., 8vo. Begun January, 1856, ended January, 1878. 

(3) “Proceedings of the Canadian Institute,” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archaeological Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the Province of Ontario, 1886-1894. 
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(5) Minor Series. “Proceedings of the Canadian Institute.” 
From 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Royal Canadian Institute.” Begun 
October, 1890, and up to October, 1944, Part 1 of the twenty- 
fifth volume has been published. This publication contains 
scientific papers on technical subjects, relating to all bran- 
ches of science. These papers are submitted by those doing 
research work. The publication is sent to learned societies 
throughout the world, and these societies send their own 
publications in exchange. Any Ordinary member of the 
Royal Canadian Institute may receive a copy of this publi- 
cation upon request. 

(7) “Proceedings of the Royal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 1936 
and to date ten volumes have been published. 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Dr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

6. The Library. 

As a result of the exchange of publications with learned societies 
for the past ninety-six years, the Institute has built up a most 
important scientific library containing thousands of volumes which 
are indispensable to scientific workers and are not otherwise avail- 
able in this part of Canada. This library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 

7. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Research, 
the forerunner of the National Research Council, was appointed by 
the Dominion Government, and that the Ontario Research Foundation 
was instituted through the co-operation of the Ontario Provincial 
Government and manufacturers. 

8. University Grant. 

The Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1944 - 1946 

presented to the 96th Annual Meeting, Saturday, April 7th, 19 j^ 5 , 
held in the Royal Ontario Museum, 

The close of the ninety-sixth session of the Institute finds us still at 
war, but with the most promising prospects for peace in the near future, 
or at least for the cessation of large-scale military operations in Europe. 
We have still, however, a long and difficult road to travel before numerous 
major problems will be settled and we can turn to the solution of domes- 
tic problems which concern us individually and as members of the 
Royal Canadian Institute. Our organization is concerned with projects 
which will improve the standard of living for our people through conserva- 
tion ; and research in science and industry, that will help us make the best 
possible use of our raw materials, thus providing more emplosnnent for 
our citizens. Our efforts in this direction are reflected to a considerable 
degree in the character of our Saturday evening lectures as well as in the 
part played, on a number of occasions in the past, in initiating or support- 
ing organizations established to aid such projects. A recent report by the 
Guelph Conference shows that the Institute was one of its parent organi- 
zations. Great interest in conservation has been stimulated by the Con- 
ference and the Provincial Government and other institutions have taken 
up the challenge to do something about this very ipaportant matter. 

So many of our members have, this year as in recent years, been over- 
loaded with duties because of the war, that no new major project has been 
initiated. Further, the necessity of arranging for new headquarters for 
the Institute and plans for the celebration of our Centenary in the near 
future have consumed much time of some members of the Council and 
other members. It is a pleasure to report, however, that the Institute has 
enjoyed a very successful year when judged by the interest shown in its 
activities and the enthusiasm for its work. Its contacts have broadened 
and its influence in the community, which has been increasing through the 
years, has continued to grow. 

The Saturday evening lecture programme has become famous at least 
on this continent. It is a tribute to the Institute that many of the conti- 
nent’s leading scientists, engineers, and industrialists express a willing- 
ness to appear on our programme, and they take great pains to make their 
lectures interesting and instructive. , Many of them have written re- 
garding the flne attitude of our audiences. There should be a wonderful 
opportunity after the war, when our scientists can talk freely about their 
recent discoveries, to have our people informed on many matters which 
will greatly affect our future mode of living. 
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The lecture programme is a very important feature of the Institute’s 
work but we should not be content with just a lecture course. When peace 
is restored, our society may, as it has in the past, help to implement many 
projects which will aid Canada’s progress. 

The speakers in our lecture series this year came to us from Great 
Britain, China, the United States, and Canada, and they spoke on a great 
variety of subjects. It was a pleasure to have joint meetings with the 
Toronto Centre of the Royal Astronomical Society of Canada, the Toronto 
Section of the American Institute of Electrical Engineers, and the Toronto 
Section of the Chemical Institute of Canada. The twenty lectures were 
on the whole remarkably well attended. Since there are many people in 
Toronto who have not the faintest conception of the public appeal of the 
Institute’s lectures it may be of interest to record that the average esti- 
mated attendance for the session was over 1,200 with a total of over 
24,000 persons. 

We held one ordinary meeting which was unique in the annals of our 
society. At that meeting the University conferred the Honorary Degree 
of Doctor of Science upon one of our very distinguished Honorary Mem- 
bers, Sir Robert Watson-Watt, at a special convocation. 

The installation of a good loud-speaker system has added greatly to 
the interest and pleasure of the members of our audience. After pro- 
longed investigation, modem equipment was purchased, installed in Con- 
vocation Hall, and presented to the University. This was obtained at a 
cost exceeding by only $25 what we had been paying in annual rental for 
similar equipment. 

Our speakers were all entertained by members of the Council and 
others through arrangements ably made by our Entertainment Committee 
of which Dr. E. W. McHenry was the Chairman. 

The Institute is again deeply indebted to Dr. T. A. Davies for gra- 
ciously providing the music which is so much enjoyed at our Saturday 
evening lectures. 

Good publicity has played a very important part in the success of the 
meetings and we are grateful for the splendid support given our work by 
the city papers. Each of the leading dailies published an editorial on the 
Institute before the opening of the lecture course, and good reports of 
nearly all lectures have appeared in the daily papers and in one of the 
Toronto magazines. Such results have, of course, not been obtained with- 
out effort on the part of the Institute and we owe much to our Publicity 
Committee for their splendid work. It is difficult to express properly what 
is due Mrs. Arnold C. Matthews, Chairman of the Committee, for the role 
she has played in this matter. Her retirement from the Council this year 
will be a real loss to the Institute. 


12 



The Saturday morning Press Conference, at which our speakers meet 
representatives of the press, again proved very successful. Professor 
T. F. Mcllwraith, who was in charge of the Conference, managed this in an 
excellent manner. Only one speaker failed to attend and he did not arrive 
in the city before Saturday afternoon. 

Membership shows a gratifying increase, with 265 new members 
enrolled this year, making a total membership of all classes of 1735. This 
is an overall increase of 128. One very pleasing feature was the large 
number of persons who of their own volition sought membership in the 
Institute. There were 117 resignations, 47 more than in the previous year, 
but our records show an unusually large number of paid-up members. 

Great credit is due the Membership Committee of which Dr. V. B. 
Meen was Chairman and Mr. C. F. Publow, Vice-Chairman, for their fine 
efforts in securing new members. We would also be neglecting a great 
obligation if cognizance were not taken of the remarkable zeal shown by 
our veteran solicitor of members, Mr. George C. Gale. He has never 
failed to find new fields for canvassing or to bring in a large number of 
new members, especially from companies located in the city. 

It is with great regret that we must record the death of twenty-five of 
our members, six more than for last year. Among these was Professor 
Joseph Ellis Thomson, a Past-President and Honorary Member. Professor 
Thomson was one of our most active members, and he served on the Coun- 
cil for a total of fourteen years, filling the positions of Councillor, Honor- 
ary Secretary, Vice-President, and President. He made a notable contri- 
bution to our society and in his death it has suffered a great loss. 

The publication of the Transactions is a very important function of 
the Institute. They serve as a medium for the printing of scientific 
articles and as a means of securing exchanges with other organizations. 
That they are valued highly is indicated by the large number of exchanges 
we have in many parts of the world, and the requests for the privilege of 
purchasing back numbers coming from libraries in Canada and beyond her 
borders. They contain valuable articles mainly on the natural history of 
this country. It is suggested that the scope of the Transactions might be 
broadened somewhat to include other fields of much importance in the 
development of our country. 

Volume 25, Part 2, of the Transactions was published during the year, 
as well as Volume IX, Series HI A, of the Proceedings. The Institute is 
deeply indebted to Dr. E. M. Walker, our Honorary Editor, who now retires 
from his onerous duties after twenty-one years service in that capacity. 
He has, with great care and attention to details, maintained a high stand- 
ard in our publications. 
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The library is, in many respects, the Institute's greatest asset al- 
though not at present providing nearly the service which it could provide 
under more favourable conditions. The situation to-day is not very differ- 
ent from that described in the President’s report a year ago. The library 
contains over 33,000 publications, some of which are not available else- 
where in Canada. Some serial publications extend back to 1828. About 
two thirds of the volumes are available to readers in the University of 
Toronto Library, a large number are in dead storage in the basement of 
University College, and the remainder are at the Institute headquarters. 
There were 380 accessions during the year. Because of the war great 
difficulty has been experienced in getting binding done, in securing trained 
assistants for care of the books, and in securing regular foreign exchanges. 
The Council has therefore been setting aside considerable funds to take 
care of these items as soon as the war is over. The Province makes an 
annual grant to the Institute for the support of the library, and we greatly 
appreciate a marked increase in it for the year. It is an interesting fact 
that eight new exchanges were established, one in Lisbon, and seven in 
South American countries. We are thus helping to form bonds with the 
peoples far to the south. 

I 

The future of the library is a problem of much importance and the 
Council has been making great efforts to solve it. It is wrapped up with 
that of securing new headquarters, a matter which will later be discussed. 
Dr. E. Home Craigie has served the Institute very capably as Honorary 
Librarian for ten years, and he is retiring from that position. Our sincere 
thanks are due to him for all the thought and labor expended on the library 
during those years. 

The Centennial Committee, under the chairmanship of Mr. Wills 
Maclachlan, has been active during the year. This committee was ap- 
pointed in 1942 to make plans for the fitting observance of the one- 
hundredth anniversary of the founding of the Institute, and plans are 
maturing for that important event. 

The matter of securing new headquarters for our society has given 
the Council much concern. The University has given notice that our 
present quarters must be vacated in time to permit the erection of a large 
university building on that site. Work is to commence on this building 
at the close of the war. 

The Council appointed a special committee, known as the New Quart- 
ers Committee, with Dean G. G. Cosens as Chairman, to canvass the build- 
ing situation in the vicinity of the University. The Committee obtained 
much valuable information regarding available premises, their suitability 
for our purposes, and their costs. This information has been laid before 
Council and carefully considered. 


14 



There are many matters involved in selecting a new site. It should be 
centrally located, preferably in the vicinity of the University because our 
lectures are held in Convocation Hall and because the close relations of the 
Institute and University are a great advantage to both. Our library can 
render its greatest service to faculty and students of the University. 

It does not seem possible at this time to secure any space on the 
campus because of the crowded conditions in the University. This leaves 
three possibilities : to purchase an existing building and remodel it to house 
the offices and library ; to buy a lot and build a building for our own use ; 
or to join with a group of other societies which have been discussing the 
feasibility of constructing a large building which might serve as a centre 
for most of the scientific, engineering, and other Toronto societies needing 
space. In many respects, the last would be a most desirable arrangement 
but it will no doubt take a long time to organize such a project and secure 
funds for it. There is also the problem of management of such a large 
project. The Institute should never become involved in any scheme that 
would overtax its financial resources and make its operation a heavy finan- 
cial burden on those responsible for its direction. It should, however, 
endeavour to give leadership in projects that will advance our scientific 
and technological societies, because it, in a sense, is related to all of them 
and it is the oldest society. It is ready and willing to co-operate with the 
other societies in the city if a practical solution can be found for a project 
providing a scientific and technological centre for a number of societies. 
In the meantime, however, it is imperative that some steps be taken to 
provide new headquarters and the Council has decided to purchase a build- 
ing near our present site and remodel it to suit our needs. It is strongly 
felt that provision must be made in new quarters to house our library 
properly and to make it function in an efficient way. 

The finances of the Institute are in a very satisfactory condition and 
the year ends with a credit balance. Our total income for the year, in- 
cluding a Provincial grant of $1,000 in support of the library, amounted 
to approximately $10,800 and the expenditures to nearly $9,800. Income 
and expenditures were somewhat higher than last year. The expenditures 
included a sum placed in reserve to do things for the library when the war 
ends which can not be done during the war. The publications cost 
$1,226.46. A Eeserve for Contingencies Fund has also been set up to 
provide for part of the unusual expenses that must be taken care of in 
moving to new quarters. At the suggestion of our auditors, the Finance 
Committee, under the able leadership of Mr. John S. Dickson, has recom- 
mended that certain capital funds be consolidated so that they will be more 
conveniently administered. Steps have been taken to bring this about by 
changing the Regulations after securing the advice of our Legal and 
Property Committee. There was some decrease in current income result- 
ing in a decrease in interest through conversion of certain bonds at a pre- 
mium, with an increase in capital account. 
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The books of the Institute have again been audited by Mr. H. Frank 
Vigeon and Mr. C. Watson Sime, chartered accountants, who have gener- 
ously performed this work and supplied a certificate that the accounts are 
correct. Any member wishing to examine the accounts may do so by 
calling at the office. 

Your Council held seven meetings during the year for the transaction 
of the business of the organization. Six members of Council retire this 
year: Dean G. G. Cosens, First Vice-President; Surgeon Captain C. H. 
Best, Second Vice-President; Professor L. Joslyn Rogers, a Past Presi- 
dent; Dr. E. M. Walker, Editor; Mrs. Arnold C. Matthews; and Group 
Captain S. N. F. Chant. Their services have been of great value and they 
leave the Council, but we hope not service to the Institute, with our grati- 
tude for what they accomplished during their tenure of office. 

This report woud not be complete without an expression on behalf of 
the members, of appreciation of the efficient and faithful service rendered 
to the Institute by Mrs. Florence C. Rawlings, formerly Acting Secretary- 
Treasurer, now our Executive Secretary. Mr. D. Bruce Murray is also 
entitled to receive our warmest thanks for his unfailing help in many kinds 
of emergencies. 

In closing, I want to take this opportunity of thanking, on my own 
behalf, our members, and members of Council for the very loyal support 
given me during a strenuous year. Further, the manner in which 
Mrs. Rawlings, assisted by Miss Styles, took care, in such a cheerful man- 
ner, of the innumerable details involved in the operation of our society, 
merits ray sincere gratitude. 


E. S. MOORE, 

President. 
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The Saturday Evening Lectures 

One of the objects of the Royal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of every naember of 
the community, it is necesary to create an intelligent public who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their own field. The purpose is to interpret scientific research for 
the public. 
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^^Ontario Through Two Billion Years^^* 

E. S. MOORE, M.A., Ph.D., F.R.S.C. 

Head of the Department of Geologv^ Unwersity of Toronto, and Director of the 
Royal Ontario Museum of Geology, 

PRESIDENTIAL ADDRESS. 


October 28th, 1944. 


Introduction 

Please do not be alarmed by this title. I just wanted plenty of scope 
for my talk. I do not intend to discuss each year of this province’s geo- 
logical history, only some of the major events that have been responsible 
for shaping Ontario as we find it to-day. 

The distribution of our industries and population is partly due to 
climatic conditions but mainly to the results of geological processes oper- 
ating through eons of time. 

The question will naturally be asked: Why two billion years? This 
is considered to be about the time that has elapsed since the first rocks in 
northern Ontario were formed; the time when Ontario, and in fact the 
North American continent, began to exist as an entity emerging from the 
unknown state of affairs that had previously existed. 

Geological Time 

We do not know that it has been just two billion years since our first 
rocks in Ontario were formed. Geologists are generous with time since 
they know there is plenty of it, so a million years or so is not vital in such 
a time scale. We have to depend upon the physicists for some of our 
figures, and since they work with instruments of precision, and are usually 
mathematically correct, we accept their results. These results are based 
on the study of radio-active substances in the rocks. Certain minerals 
break down slowly in the rocks of the earth’s crust giving off radium 
emanations at a fixed rate and produce certain elements as a residue. 
Take the mineral uraninite for example. It gives off radium emanations 
and lead is produced. By analyzing the quantity of lead produced, and 
knowing the rate at which it is formed, the length of time required can be 
calculated. The results would be very accurate were it not for the fact 
that nature’s laboratory is quite unlike that of the physicist where every- 
thing is under control. In nature’s laboratory things get lost through dis- 
turbances that affects the rocks from time to time, and all the products of 

* Illustrated "with lantern slides. 
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radio-activity may not have been preserved for the analyst. It would 
appear that these age determinations must therefore be the minimum pos- 
sible age rather than the maximum. 

In any case the physicist’s age determinations suit the geologist quite 
well because immense periods of time are required to accomplish many 
pieces of geological work that we know have been done. Take the time 
necessary to wear down almost to sea level a great range of mountains, 
like our Rockies. Few people can visualize the slowness and relentless- 
ness of geological operations. A Toronto school teacher told her class that 
glaciers do not move. She said she knew that because she one day sat 
watching one. 

A relief model of eastern Pennsylvania shows the finest example in 
the world of a great mountain system, probably as high or higher than 
the Rockies, worn down almost to sea level and then slightly uplifted again. 
One can see the stumps of the once great ranges at nearly uniform level. 
The time to do this work must have been very long. In northern Ontario, 
we have good evidence that great mountain chains were uplifted and worn 
dowm, not only once but three times, possibly more. We find their old 
stumps. 

Divisions in Ontario 

If we look at a geological map of Ontario we shall see that it can be 
divided into about three main divisions so far as rocks are concerned. It 
is also evident that there are two main divisions, one for agriculture and 
one for mining. The population, agriculture, and manufacturing are 
found mainly in the south and the mining is nearly all in the northern part 
of the Province. This division of things is the outcome of events that 
began very early in the geological history of the Province. 

Northern Ontario 

The northern part of Ontario is underlain mainly by very old rocks 
which we call Precambrian because they were formed in the Precambrian 
era. It is a rough, hilly, and rocky land. There are no mountains although 
such existed at one time on a large scale. It has more lakes for its size 
than any other country in the world. These lakes are, however, a very 
late feature to be developed, being the result of glaciation. They add 
great beauty to the landscape but, like cosmetics, they are only on the sur- 
face and of temporary character. Rain and frost will, geologically speak- 
ing, soon remove them. 

Northern Ontario is in the Canadian Shield which occupies just about 
half of all Canada. It is a valuable source of metals but it does not con- 
tain any coal, oil, natural gas, salt, or gypsum. The soil is thin or poor 
except where the large lakes, following glaciation at a very late period, 
spread miids over the bare rocks. 
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Volcanic Activity 

A vie-w of northern Ontario from an airplane at a high level shows a 
great area with innumerable lakes, hills, and valleys. None of the hills 
are very high, a few hundred feet above the lakes, and the whole area gives 
the impression of being a rough plain. Closer investigation shows that 
this has been an area of numerous and large volcanoes. Scenes similar to 
those in New Zealand and Hawaii, areas of recent volcanic activity, were 
very common, but the cones have all been removed by erosion. Great fis- 
sures opened up in the earth’s crust and immense lava fields of red-hot 
rock escaped from them. It was a fiery land during more than one period 
in its history, but strange to say there were alternating periods when even 
glaciers spread over the surface. 

It is quite a legitimate question to ask how we know that such con- 
ditions existed when everything in the region now gives the impression of 
endless stability. A great mass of volcanic dust and rock fragments was 
hurled from Mt. Tarawara, New Zealand, in 1886, and the material was 
spread over a large area, destroying nearly everything in its wake. It 
consists of fine dust and larger fragments of rock, formerly solid, that have 
been blown to bits by a great explosion. Such material becomes cemented 
into solid rock. The finer material forms what geologists call tuff, and the 
larger fragments, agglomerate, a rock consisting of angular fragments of 
all sizes jumbled together. We find thousands of feet of similar rocks in 
northern Ontario, formed in the earliest days of its geological history. An 
aerial photograph of an area surrounding the Helen iron mine, on which 
I worked last summer, shows such materials in great thickness. The 
lighter-coloured rocks are tuff and agglomerate, indicating the enormous 
amount of material hurled from volcanoes in the earliest days. One hill 
consists of volcanic material, some of it worked over by water, and close 
examination shows the rocks to have characters like those of rocks around 
modern volcanoes. 

The great lava fields are just as evident as the other volcanic features 
described. Standing on a hill in the Island of Hawaii a few years ago, 1 
was strongly impressed by the similarity in the contour of some of the 
recent lava fields near the active volcano, Kilauea, and some of the most 
ancient lavas in northern Ontario. Only the Ontario lavas were green 
with age and the fresh ones from Kilauea dark grey or brown. 

All the Ontario volcanoes are dead and lifeless. None has operated 
for half a billion years. Sometimes it seems a pity that we could not have 
kept one or two in operation so that our students could see just how the 
old volcanoes worked. They are, however, treacherous things to have 
around, as you never know what they will do next and you will see a good 
example of this in one of our later lectures in the series. I was walking 
around inside the crater of Ngauruhoe, in New Zealand, one Saturday 
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afternoon when it seemed quite friendly, but it blew out with an explosion 
on Monday morning. 


Ork Deposits 

The northern part of Ontario is a great metal-mining region. This is 
because our ores originate in igneous rocks, that is, rocks that have been 
melted, or dissolved, because of great heat. Ore deposits, except those due 
to weathering of igneous rocks, such as gold placers and some iron 
deposits, do not originate in sedimentary rocks such as those found in 
southern Ontario or in the prairies. 

We will try to illustrate how our gold veins, for example, were formed. 
It is a complicated chemical process and, of course, no one has been down 
there to see the performance. We believe that they have formed from 
large masses of hot liquid rock ; like granite. We can think of these intru- 
sions of granite in the liquid state as great bodies of solution with minute 
quantities of gold scattered all through them. The body begins to crys- 
tallize around the cooler border, and the ordinary minerals of granite are 
formed. The gold does not crystallize with these minerals but it is kept 
in solution by such substances as sulphur, sodium, potassium, etc. One 
can liken the operation somewhat to a solution of salt water in a vessel 
subjected to a very low temperature. Ice begins to form around the inner 
side of the vessel but the salt in solution does not enter the ice. The solu- 
tion grows richer in salt. In somewhat the same way the gold is left in 
solution in the liquid granite as the mass is cooling, and the proportion of 
gold increases. 

Just before the granite all becomes solid, the small amount of gold- 
bearing solution is forced outward into the overlying rocks to form the 
gold veins. A considerable amount of quartz goes along with the gold to 
form the gangue in the veins. The veins are formed away below the sur- 
face of the earth, in some cases several miles in depth, so it is only after 
thousands of feet of overlying rock have been removed by erosion that the 
veins are exposed to the prospector. 

What we call the Algoman period was one of great importance to 
Ontario because over 96 per cent of our best gold veins were formed from 
the granites and related rocks intruded in that period. 

Another event of great importance occurred in the Keweenawan 
period, much later than the Algoman, when the Sudbury nickel intrusive 
was formed. This is well illustrated by a relief map of the Sudbury area 
in the Royal Ontario Museum of Geology. The intrusive is about 37 miles 
long by 17 miles wide and around its border are arranged the famous ore 
deposits. During the war this wonderful area has been producing over 
80 per cent of the world’s nickel, so important in ordnance, armour plate. 
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munitions materials, and for numerous other purposes. It is the world’s 
largest producer of platinum and palladium, Canada’s largest source of 
copper, and it also produces considerable gold and silver as by-products. 
One of the New York technical journals recently pointed out that Sudbury 
was one of about half a dozen mining camps in the world that had pro- 
duced over a billion dollars worth of metals, and the end of the ores in this 
camp is still in the distant future. It is a remarkable example of the im- 
portance that one great geological event may be to our province, and to 
the world. 


Mountain Building 

We know that large mountains were built in Ontario during several 
geological periods. We may try to envisage from a diagrammatic illus- 
tration how the sediments and lavas were folded up into mountains, prob- 
ably as high as our Eockies. Experience has shown that large masses of 
hot, liquid granite tend to crawl up beneath the folds as they are heaved 
up. When the ridges are eroded down, a nearly flat, rough surface is left 
and the great masses of granite are exposed. This is an explanation of 
the occurrence of the great areas of granite with narrow masses of other 
rocks between them such as we find in Muskoka, Haliburton, and other 
parts of Ontario. It is in the small areas of other rocks that we find most 
of our ore deposits. 


Earthquakes 

Ontario, in Precambrian time, must have been an area of violent 
earthquakes with all its volcanoes, mountain building, and faulting. There 
are faults over 100 miles in length. It has, however, settled down to enjoy 
a quiet old age with only an occasional minor quake around the borders of 
the Shield, such as the recent one at Cornwall. B. Gutenberg, an author- 
ity on earthquakes, says the Canadian Shield is one of the least seismic 
areas in the world. 


Close op the Precambrian 

With the close of the Precambrian, there were no rocks anywhere in 
the Province, even in the southern part, but those of that age. Three 
quarters of its life had been spent, one might say, in almost riotous living. 
It had been reduced by hundreds of millions of years of erosion to a 
roughly plane area that is known as peneplain. There is a false impres- 
sion in the minds of a great many people that the reduction of the ancient 
mountains was due mainly to the Pleistocene glaciers. They had rela- 
tively little to do with it, as the mountains were reduced a half billion years 
before the glaciers arrived. Rain, running water, and frost action were 
the main agents of erosion. 
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Invasion by Palaeozoic Seas 

Ontario, not much above sea level, sank enough in Cambrian time for 
the ocean to invade it. During the next 200,000,000 years the Palaeozoic 
seas flooded practically all of this province. The seas were not very deep 
and they came on and retreated several times, as the level of the land 
oscillated up and down. They were not necessarily over the same parts 
of the Province each time. 

In these seas gravel, sand, and mud were washed in to make our sedi- 
mentary rocks, and innumerable marine animals left their shells to form 
the limestones which now underlie southern Ontario. These rocks were 
then much more widespread than now, as great quantities of the sedi- 
ments have been eroded from the thin mantle that once spread over the 
Precambrian rocks. One can say that if Ontario were raised high enough 
above the sea for sufficiently long all of these Palaeozoic rocks ultimately 
would be removed and we would have nothing in the Province but Pre- 
cambrian rocks, like those in northern and eastern Ontario. They lie under 
Toronto at a depth of about 1,100 feet. The Palaeozoic sediments were 
laid down nearly flat and they have remained nearly so ever since. No 
volcanoes nor mountain building have troubled the Province since the 
end of Precambrian time, although there has been considerable faulting 
in the eastern section, south of Ottawa. 

During part of the Silurian period the southwestern part of Ontario 
was mainly desert and our valuable salt and gypsum deposits were formed 
in arms of the sea and salt lakes. The sediments became so saturated 
with salt that we can not get any fresh water by drilling into the solid 
rocks over large sections of southwestern Ontario. 

The question is often asked : Why do we not have coal in these sedi- 
mentary rocks in southern Ontario? It is because they were formed be- 
fore the land plants, responsible for our coal, appeared on the earth in 
sufficient quantity to make coal. 

Niagara Escarpment 

The Palaeozoic seas finally withdrew to their proper place in the ocean 
basins and most of Ontario has been subject to erosion for about 
300,000,000 years. One very interesting topographic feature has devel- 
oped in its southern part. This is the Niagara Escarpment or Cuesta, 
which means an escarpment resulting from long erosion. The cuesta is 
known in different places as the Grimsby Mountain, the Hamilton Moun- 
tain, and the Collingwood Mountain. It is known as the pride of Hamil- 
tonians but I would like to point out that we seem to have had it at 
Toronto at one stage. We found it in the way of expansion of a large 
city and passed it on to Hamilton. It is unquestionably moving slowly 
westward. It seems to have started in eastern Ontario and worked as 
far west as its present position. 
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The Niagara River has cut a salient 7 miles deep in the escarpment. 
It is estimated that it has required about 25,000 to 30,000 years for the 
Niagara River to cut this gorge and if it has required the concentrated 
flovy of this river that length of time to cut seven miles, it will be a long 
time before the escarpment will reach Kitchener or London. If things 
remain stable, it will, however ultimately reach the shore of Lake Huron. 
In the meantime, the Niagara River will have drained Lake Erie and there 
will be a valley coming around to the south end of Lake Huron. 

The escarpment exists for the same reason that Niagara Falls do. A 
heavy layer of dolomite at the top partially protects the underlying softer 
rocks which weather away and allow large blocks to fall from the top of the 
cliff, and thus a vertical face is maintained. One can often see these blocks 
of dolomite lying along the foot of the escarpment like those at the foot of 
the American Falls at Niagara. 

Pleistocene Giaclition 

Previous to the advent of Pleistocene glaciation, Ontario had been 
subject to erosion for perhaps 300,000,000 years. There were no inva- 
sions of the sea, unless it be for a small area around James Bay. A great 
river, called the Laurentian River, drained the basins now occupied by 
the Great Lakes which had not yet come into existence. There were prob- 
ably almost no lakes in northern Ontario. The whole province was un- 
doubtedly covered with soils, those in the north not as fertile as those in 
the south, and the latter not as fertile as they are now. Photographs 
kindly supplied by Mr. H. S. Scott who recently worked in Greenland, give 
some idea of conditions in Ontario in the Pleistocene epoch. 

Then came the glaciers, and their effects on the present situation in the 
Province have been profound. Time does not permit an extensive dis- 
cussion of the effects of galciation. In any case they are more or less 
familiar to you. 

The formation through glacial action of the Great Lakes, the finest 
chain of fresh-water lakes in the world, provided water for our cities and 
towns and an unsurpassed inland waterway for navigation. These great 
storage basins and their associated rivers provide our water powers for 
hydro-electric development which has added very greatly to our standard 
of living. 

The great proglacial lakes played an important role in our agriculture 
because the mud and silt deposited in them covered up the Precambrian 
rocks over large areas and made level, fertile lands where formerly only 
rocky Precambrian areas existed. Examples may be seen along the north 
shore of Lake Huron between Sault Ste. Marie and Sudbury, and in the 
large “Clay Belt” of northern Ontario. 
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Unfortunately, the glaciers destroyed placer gold deposits, and the 
sediments in the proglacial lakes probably buried numbers of mineral 
deposits in northern Ontario, but, on the other hand, the ice scraped many 
rock ledges bare so the prospector can see ore deposits formerly covered 
by a layer of weathered material. 

Glaciation greatly benefitted agriculture in southern Ontario by 
spreading a layer of glacial drift over it. This forms soil of good texture 
and that containing plant-food ingredients, such as potash, lime, and phos- 
phate which occur in the ground-up rocks comprising the finer materials 
in the glacial drift. These soils leach slowly and the weathering of the 
small particles of freshly broken rock furnishes a fresh supply of plant 
food. 

There is one aspect of the water-power situation I might mention. 
Our neighbours in the State of Illinois have claimed the right to divert 
water from Lake Michigan to the Mississippi for power and sanitary pur- 
poses. Some have claimed this right because the water once flowed in 
that direction. It is very dangerous to start meddling with nature’s 
arrangement of things because it could be shown that at a later period 
most of the water went across Ontario by way of Lake Nipissing and the 
Ottawa Eiver, leaving Illinois out entrely. At an earlier period it trav- 
elled by way of the Laurentian River. 

The Future 

Will the glaciers come back again in a short time? We know they 
invaded Ontario four times during the Pleistocene epoch and melted away. 
Between the invasions there were some interglacial stages when the tem- 
perature averaged higher here than it does to-day. The glaciers in the 
mountains of the West and the Greenland ice-cap are still retreating. This 
indicates a gradual warming up, but whether it is a permanent thing for 
some millions of years it is difficult to say. There recently appeared in 
one of the magazines a conversation between a tourist and a New England 
farmer in this "wise. The tourist asked the farmer where all the loose 
rocks lying around came from. The farmer replied that the glacier 
brought them. The tourist asked where the glacier is now. The farmer 
was ready with “gone back for more rocks.” There may just be more 
truth than fiction in that statement. 
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^^Wings West from Florida^^ 

JOHN H. STOKER, A.B. 
Waltham, Massachusetts. 


November 4th, 1944. 

An all-colour motion picture, much of it in slow motion, illustrating 
the principles of bird flight, was shown at this lecture. 

It was explained that the main purpose of the film was, by means 
of spectacular pictures of birds, to draw attention to the dependence of all 
life, including our own, on a healthy condition of the land. The wide- 
spread destruction of farm and forest land has brought many forms of 
life to the verge of extinction and caused untold economic damage to man. 

The fllm was taken during 18,000 miles of travel from Florida to 
Texas, Washington State, and Maine, and included many pictures taken on 
sanctuaries of the National Audubon Society and the United States Fish 
and Wildlife Service. 

Among the beautiful scenes in this film are white ibis in flight, 
American egrets displaying nuptial plumes, an unusual home situation of 
the Florida jay, with three birds taking care of one family of young. 
Scenes in Texas show the roseate spoonbill and white pelican sanctuaries. 
Steelhead trout leaping steep waterfalls, and living pictures of flowers 
opening are also included. 

Slow motion close-ups reveal the mechanics of bird flight. Mr. Storer 
pointed out that birds and airplanes are built along much the same 
lines arid function on the same principles, but that planes fly so much 
faster than birds that they meet some problems in aerodynamics that the 
birds do not have. 

The inner half of a bird’s wing moves very little during flight. It is 
always held at about the same angle to the line of flight, and functions like 
the wing oi an airplane, to support the bird as it slices forward through 
the air. 

The outer half of the wing, from the wrist out, works on an entirely 
different principle. It is so constructed that, on the down stroke, the 
pressure against the air twists it into the shape and angle of a propeller 
blade. The air then drives it forward, pulling the bird along after it. 
The individual primary feathers at the wing tip are twisted in the same 
way to become small propellers during the down stroke. As they spread 
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apart the slots between them play a vital part in giving the wing a better 
grip on the air. 

Some birds can rise vertically like a helicopter, using a horizontal 
motion of the outer, propeller half of the wing, so as to direct its driving 
power upward like the rotor of a helicopter. Some can also fly backward 
by a slight change in the angle of the propellers. This was demonstrated 
by a pair of snowy egrets fighting in the air. A humming bird is one of 
the best known examples of a bird that can fly backward, as it often does 
to withdraw its bill from a flower. 


^^Scientists at Wa/^ 

SIR ROBERT WATSON-WATT, C.B., L.L.D., D.Sc., F.R.S. 

Scientific Adviser to the Air Ministry (London) on Telecommunications ^ and 
Vice-Controller of Communications Equipment^ Ministry of Aircraft Production, 

November 11th, 1944. 

The experience of scientists in the present war illustrates failures in 
certain respects to bring science into its proper place in the community 
in the years before the war. From this experience also can be drawn 
lessons for the wider application of science to the problems of the nations 
in the postwar world. 

For its most useful practical application, science must be strengthened 
from that fountain of exact knowledge which springs from the long-range 
academic search to discover how everything works. The foundation of 
science at war was laid in the universities. For instance, radar was a 
child of “useless” studies ; it was not the product of the study of specific 
military problems. It resulted from the piecing together for practical 
application of the work of many people pursuing exact knowledge in their 
own special and limited fields. Had we set out from the beginning to find 
a practical solution of the radar problem we should have made a bad job 
of it if we had not first proceeded through pure science. 

Institutions devoted exclusively to the application of science to war 
were not outstandingly successful for two principal reasons. The per- 
sonnel was so closely devoted to immediate problems it had lost some of 
the sustenance of academic science. It was also insufliciently in contact 
with the operational problems in the field, with the solution of which it 
was called upon to deal. In order to find out to what problems scientific 
method could most profitably be applied, scientists should have been 
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brought more closely into the military, naval, and air councils, to conduct 
studies in “operational research.” 

While the well-spring of useful science is the academic search for 
exact knowledge, the result of taking so many scientists from their shel- 
tered laboratories to pursue war work cannot be other than good. Their 
experience should make them better statesmen of science and project its 
effect into the arts of peace. 

Transplantation is part of the stimulus to full growth and in the 
postwar world a parallel to this principle could be applied to the place of 
scientists in the community at large. The needs of the nation in many 
cases must be brought to the laboratory for solutions ; conversely, scien- 
tists must leave the universities to understand the background of those 
problems as well as to gather them in for fundamental study. Such aca- 
demic scientists should be taken into the policy councils of the state and 
industry and turn their attention to the basic elements in problems which 
are important in everyday living. They should sit within the councils of 
the nation as maintainers of health rather than be summoned as physicians 
from without, when the diseases are far advanced. We believe we have 
preventive measures that are more important and effective than curative 
ones. 


^^Pan'cutin, Mexico’s Newest Volcano^^ 

FREDERICK H. POUGH, B.S., M.S., Ph.D. 

Curator of Geology and Mineralogy, American Museum of Natural History, 

New York, N.Y. 


November 18th, 1944. 

Near Paricutin, Mexico, a volcano was “born” in February, 1943. It 
offered the first opportunity in nearly two hundred years to observe the 
development of a volcano from its beginning. The last new volcano ap- 
peared in 1759 and erupted for nineteen years. It also was in this area 
which is about 200 miles from Mexico City where the countryside is dotted 
with extinct craters, many of them so old they are overgrown with vege- 
tation and forests. 

The party from the American Museum of Natural History reached 
the volcano about three months after its first appearance and took coloured 
moving pictures of its many aspects. Another group returned in March, 
1944, and found the town of Paricutin completely obliterated and the near- 
by town of San J uan threatened. The cone, which is caused by the piling 
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up of material ejected from the crater, had reached a height of 1,350 feet 
and was still growing. The dust column was 30,000 feet high. 

Capped by a plume of water vapour and showing at its base at night 
a brilliant glow of red and orange colours reflected from the incandescent 
rock in the crater, this column of ash dust is the most impressive aspect 
of the volcano. It is also the most destructive. It fell heavily over a 
radius of 20 miles, giving the surrounding country the appearance of a 
winter scene. It killed all trees and other vegetation that came under 
its blight and buried the town of Paricutin in ash which was later overlaid 
by a thick layer of lava. So thick was the blowing ash dust it was often 
impossible to see a man 20 feet away. 

The sound of the volcano is somewhat like the roar of heavy surf, 
caused by the explosions in the crater, punctuated by a rattling noise from 
the tumbling of the “bombs” which are fragments of the solidified lava 
thrown out of the crater and rolling down the sides of the cone. A sudden 
cessation of the roar was caused by a rupture of the cone, and at the base 
of the terrace, so formed, a new lava flow emerged. From other vents the 
lava flowed in thin pulsating streams that measured as much as 8 feet 
thick, and extended for miles. The fluid flows near the vents soon give 
way to the thicker slowly-advancing plastic lava which advances for miles. 

Another expedition is leaving for the scene and it is hoped that sound 
effects of the volcano’s eruptions may be recorded. Analysis is also being 
made of the gases which may throw some further light on the disaster of 
the Mount Pele eruption in the last century. 


"l\\z Ancient and the New in Chinese Medicine^^ 

LESLIE G. KILBORN, M.A., M.D., Ph.D. 

Director of the ChUege of Medicine and Dentistry, and Professor of Physiology and 
Pharmacology, West China Union University, Chengtn, China. 

November 25th, 1944. 

China’s ancient system of medicine is closely related to her ideas of 
the nature of the universe. Health was supposed to be due to a balance 
between the two cosmic forces, the Yang and the Yin, and. among the five 
elements : metal, wood, water, fire, earth. Any imbalance caused disease. 
The cosmic forces are represented in the body of man by the higher or 
intellectual spirit, the shen, derived from the Yang, and the lower or 
animal spirit, the kwei, derived from the Yin. At death these separate, 
the former returning to its source upwards, and the latter to the earth. 
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Chinese ideas of anatomy were elementary, practically no dissection 
having been carried on. Physiological theories were entirely speculative, 
and had no experimental basis. Some of these speculations came rela- 
tively close to the truth, such as the idea that the blood was in continuous 
circulation. But they had no true conception of the function of the heart 
or of the difference between arteries and veins. 

Diagnosis was largely by means of the pulse. Peculiar ideas were 
held regarding ability to diagnose the conditions of various organs from 
feeling the pulse in different locations or with different degrees of pres- 
sure. 

Beliefs in demonic possession were also common, and hence exorcism 
became a recognized form of treatment. The Taoist cult had considerable 
influence in this regard. Taoists also sought the elixir of immortality, and 
introduced various methods of deep breathing to produce health. Budd- 
hism also stressed devils and demons as causes of disease, and hence 
advocated their expulsion by means of incantations and charms. 

Treatment by acupuncture was also common, as was cauterization by 
burning moxa on the skin. Various forms of counter-irritation and mas- 
sage were also practised. 

Drug treatment included a host of remedies, some valueless, some now 
known to be valuable therapeutic agents, and many as yet not investigated 
scientifically. Extensive pharmacopoeias have been published, some dat- 
ing back many centuries. 

Although Chinese medicine has come too late into the stream of the 
world knowledge to have exerted much influence upon modern medicine, 
nevertheless, from the historical point of view it cannot be neglected. Some 
of her early .medical observers were very careful recorders of diseases 
and their symptoms, and at least one has frequently been compared to 
Hippocrates. Chang Chung-ching’s “Essay on Typhoid” is deservedly 
recognized as one of the world’s medical classics. 

Scientific medicine was introduced into China about HO years ago by 
Christian missionaries, and its development in China has been largely due 
to their efforts. Hospitals, medical schools, schools of nursing, of den- 
tistry, of pharmacy, and of hospital technology have been developed under 
Christian auspices. Also a medical literature has been created by the 
translation of books into Chinese. The same group was responsible for 
the organization of the medical profession, as it developed in China, into 
a nationally recognized society. 

Under the influence of the newly developed medical profession the 
Chinese Government created the National Health Administration in 1928, 
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and this organization is now officially responsible for the nation’s health. 
It has adopted State Medicine as the official programme of national health. 
China’s health problems make this method the only possible one for any 
early solution. 

The greatest problem at the present time is a lack of a sufficiently 
large number of trained personnel. There is about the same number of 
qualified medical doctors in China as in Canada, but whereas this provides 
one doctor for approximately 1,000 persons in Canada, there is only one 
for every 40,000 persons in China. China has only about one fifth as 
many nurses as Canada. One result of this terrible shortage has been that 
China’s wounded soldiers and civilians injured in the bombing of her cities 
have had very inadequate care. Attempts to supply the need by short 
training courses have not proved too successful. 

Under the state medicine programme China plans the training of very 
large numbers of physicians, nurses, dentists, etc. Only by radical depart- 
ures from the usually accepted methods of education can these numbers 
be trained in a reasonable time. Assistance to China in her training pro- 
gramme would be most acceptable. In the past such assistance has been 
forthcoming from the Christian churches, the Rockfeller Foundation, and 
a few other international organizations interested in health. Canada has 
shared in this, particularly through her work in mission hospitals and in 
mission supported medical schools. Possibly more effective support should 
yet be given, for China’s health problem is one of international as well as 
national importance. 


^^Electronics, Television, and Frequency Modulation 

Radio^^ 

H. L. SHEEN, B.Sc. 

Manager, Radio Division, Canadian General Electric Company Limited, Toronto. 

December 2nd, 1944. 

Electrons are those minute particles which revolve in their tiny orbits 
in the atom. Confined in vacuum tubes similar to those in radios they 
can be controlled to an exactitude undreamed of in mechanical things. 
In this way through the science of electronics the engineer now has hold 
of electricity itself rather than just its manifestations and to its uses there 
is no end in sight. 

The electron is only one billionth the size of a pin point but by its use 
nearly all human senses have been extended far beyond the limits set 
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by nature. It can be used to detect flaws in steel twelve inches thick, the 
scent of poisonous vapours or traces of flavour imperceptible to the senses 
of smell or taste. The electron microscope magnifies many times beyond 
the range of optical instruments. Electronics has at its command the 
speed of light— 186,000 miles per second; its operation involves no mov- 
ing parts and its apparatus does not require heavy foundations. Since the 
beginning of the war electronic engineers have learned to handle frequen- 
cies of more than 3,000 cycles per second. In this field of high frequen- 
cies are most of the wonders of war equipment in the development of which 
a great scientific battle had been waged between the scientists of the Allies 
and those of the Axis. The most important phase of this battle has been 
“seeing electrically” in which radar was the most conspicuous develop- 
ment. Electronics now goes to war with airplane and submarine detec- 
tors, gunfire control systems, communications between planes in the air, 
tanks on the ground, ships at sea, and portables for quick control of vast 
numbers of fighting men and units of equipment. It is hard to set limits 
to its peacetime applications and these will definitely include devices for 
safety of travel by air or sea. 

Frequency modulation in radio will be available directly after the war 
and television may not be many years later. In the United States there 
are now fifty FM broadcasters and half a million FM receivers. Under 
the present amplitude or AM modulation radio, sound is transmitted on 
“carrier waves” and regulated by increased or decreased power. In fre- 
quency modulation the power is kept constant and the sound is regulated 
by changes in frequency. This eliminates all interference and distortion, 
maintains the same strength day and night, and increases the range of 
pitch. Because FM broadcasting is limited approximately to the hori- 
zon or about 50 miles, it may vastly increase the number of stations 
by permitting many to use the same wave lengths without interference. 

Greater difficulties are faced in the development of television which 
is perhaps ten times as complex and ten times as costly as broadcasting 
sound. For instance, still pictures can now be sent across the Atlantic by 
wireless in two minutes ; but television will require a broadcast of thirty 
pictures a second. There are at present seven or eight television broad- 
casting stations in use in the United States and several thousand receivers. 
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^Tlant Life in a Botanical Garden^^ 

WILLIAM J. ROBBINS, A.B., Ph.D., Sc.D. 

Professor of Botany, Columbia University, and Director of the New York 
Botanical Garden, New York, N.Y. 

December 9th, 1944. 

The New York Botanical Garden was established in 1895, and occu- 
pies about 230 acres in Bronx Park, about seven miles from the centre of 
the city. It provides outdoor displays from April through November and 
indoor displays in a conservatory that covers more than an acre of 
ground. In addition to these attractions for the general public it does 
important research work in botany and its expeditions have brought back 
many new species from foreign countries. 

The displays are enjoyed by more than a million people every year, 
as many as 16,000 sometimes coming on a fine Sunday in spring to see 
the rock garden, borders, and indoor displays. In addition to these it has 
attractive natural scenery which includes 40 acres of native hemlock 
forest bordering the picturesque gorge of the Bronx River with several 
miles of surfaced paths. 

Included in the rock garden displays are a fine collection of flowering 
shrubs and trees ; 2,500 kinds of rock-garden plants in an enclosed rock- 
garden of 3^/4 acres; flowering meadow and wild garden; 300 kinds of 
irises; 700 varieties of roses as well as annuals, perennials, daylilies, 
peonies, waterlilies, herbs, asters, dahlias, and chrysanthemums. There 
is also a demonstration back-yard vegetable garden from which a ton of 
food was harvested last year. 

There are fifteen separate greenhouses or units in the conservatory, 
which include palms that tower towards the ninety-foot dome of the cen- 
tral building. One of the largest collections of begonias in the country 
has a house to itself as have geraniums. More than 1,500 kinds of cacti, 
among them many varieties, occupy three houses where they are planted 
out as though in their native deserts. Aquatic plants, including the fam- 
ous Victoria waterlily from South America, flourish in an indoor pool. 
There is also a simulated tropical rain forest, curtained by the aerial roots 
of jungle vines. In the Tropical Flower Garden trees, shrubs, vines, and 
flowering herbaceous plants are effectively arranged for year-round en- 
joyment. From November until May in the conservatory is presented 
a continuous series of flower displays with all the plants set out as though 
in a garden. 
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Classes in practical gardening and in various branches of botany are 
held. In the field of research the botanists at the Garden have identified 
and written the official descriptions of more than 5,500 plants or more than 
1 in 70 of all the plants now known. Most of these have been brought back 
from the Garden’s own expeditions. Thus, one of the major scientific 
functions of the New York Botanical Garden is the extension of man’s 
knowledge of the kinds of plants. It also does important research in plant 
physiology, in the diseases of plants and their control, and in genetics, both 
of fungi and of flowering plants. 


"The Rubber and Tire Situation — Present and Future" 

J. E. PARTENHEIMER, A.B. 

Viee-President and Assistant General Manager, Atlas Supply Company, 

Newark, N.J. 


December 16th, 1944. 

Soon after the Japanese attacked in the Pacific they had gained control 
of 92 per cent of the rubber-producing areas of the world, and the United 
Nations, caught with a limited stockpile of rubber, narrowly averted dis- 
aster. That they did avert disaster was due to drastic restrictions of the 
use of rubber in the stockpile and the fortunate fact that the petroleum, 
chemical, and rubber industries had some information about the manu- 
facture and use of synthetic rubber. Although this information and ex- 
perience was meagre, by one of the greatest co-operative efforts in indus- 
trial history a new synthetic rubber industry was conceived, built, and 
put into full production in two and a half years. 

In addition the industry had to perform the almost impossible task 
of learning how to use this new chemical rubber to make satisfactory pro- 
ducts with the existing equipment. The critical controlling factors of raw 
materials, manufacturing capacity, and manpower have been adjusted to 
such good effect that so far as the supply of synthetic rubber is concerned 
we shall now have more available than the United States and Canadian 
pre-war consumption of natural rubber. 

But for many products, especially tires, synthetic rubber cannot wholly 
take the place of natural rubber of which there is still a shortage. In 
thick, heavy tires one of the basic deficiencies of synthetic rubber is the 
high temperatures generated. For this reason it is not yet possible to 
make large-size truck tires out of all synthetic rubber, thirty per cent of 
natural rubber being necessary to prevent excessive development of heat. 
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The all synthetic passenger car tire has been giving a good account of itself 
when used at war-time regulations of speed, although at high speeds it 
also shows the same deficiency of high heat build-up. 

In meeting the progressively increasing military demands, the chief 
difficulty is not the supply of synthetic rubber but a shortage of tire-manu- 
facturing facilities and trained workmen. After making as many military 
truck and airplane tires as these limitations will permit, the industry has 
been able to manufacture a sufficient quantity of passenger car tires to 
keep essential cars in service, but there will be no new synthetic passen- 
ger tires available for non-essential driving until after the end of the 
European war. 

The war has brought to the front a new member of the synthetic 
rubber family known as Butyl rubber which has very special qualities of 
resistance to aging and to the action of strong chemicals ; and the ability 
to retain gases many times better than natural rubber. 

At the end of the war and after the recovery of the crude rubber 
plantations in the Far East we believe that there will be sufficient demand 
for the first three years to consume all of the synthetic and natural rubber 
that can be obtained. After this period the proportionate consumption of 
natural and sjmthetic rubber will depend on their relative prices and 
qualities. 


^Influenza and other Epidemics^' 

RONALD HARE, M.D. 

ResBC^TCh AssocidtCj Co'>i7icLUffht Laborct/torieSf XjTcivQTsity of ToTonto, 

January 6th, 1945. 

We have no definite record of a disease resembling Influenza until the 
year 1485 at the end of the Wars of the Roses when a disease, called by 
Frenchmen “the English Sweat,” made its appearance among the troops of, 
Henry VII after the Battle of Bosworth. The disease reappeared in 1507, 
1518, 1529, and 1551. After this, influenza gradually became recognized 
as a specific disease, but it was not until the year 1743 that the name 
influenza was first generally used. It originated in Italy under the sup- 
position that the disease was due to the influence or influenza of the 
heavenly bodies. 

In its virulent and pandemic form, influenza is comparable with any of 
the great visitations of pestilence in the past. In 1918-19 it caused 
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21,000,000 deaths. Outbreaks on this scale and of this virulence occur 
generally only twice in a century, the previous outbreak having been in 
1889. 

The more common epidemics of influenza come roughly in two-year 
cycles and seldom infect more than two continents. In both the northern 
and southern hemispheres they occur in the winter months. Though not 
usually fatal, this type of influenza afflicts rather less than 10 per cent of 
the population. For this reason, during a period of about three months 
in recent epidemics in Europe and North America, about 52,000,000 per- 
sons were infected so severely that they took to or should have taken 
to their beds. 

Unlike many other diseases, such as mumps, chicken pox, and measles, 
which give an immunity lasting through life, the period of immunity fol- 
lowing influenza is relatively short and several attacks in the course of a 
lifetime are common. The disease spreads along lines of transportation, 
and isolation and quarantine have been found impracticable as means of 
controlling the spread of infection. Since it is caused by a virus or several 
different viruses, it is possible that we may be able to immunize ourselves. 
To such an end a vaccine would be required, and in order to make a vaccine 
it is necessary to have a large-scale source of virus. For this purpose liv- 
ing, fertile hens’ eggs are used. A vaccine was given very extensive trials 
during an epidemic about a year ago. About 6,000 people received the 
vaccine and another 6,000 were left as controls. When the epidemic 
arrived, only 138 in the immunized group got influenza whereas 442 in 
the control group were infected. This, at best, is only a partial success 
and the whole experiment will have to be repeated a number of times be- 
fore we can adopt or condemn the method of immunization in question. 

Other great pestilences have, from limp to time, visited the human 
race and altered its history — ^plague, smallpox, typhus, cholera, and yellow 
fever among them. One of the worst of them visited Russia after the 
revolution in 1917 when there were at least 30,000,000 cases of typhus 
between 1918 and 1923. The effects of pestilence in modifying the course 
of history are exemplifled by the Antonine or Long pestilence of A.D. 166, 
the plague of Justinian in A.D. 541, and the Black Death of 1348. The 
first played a great part in the break-up of the Roman Empire and the fall 
of the Han Dsmasty in China, the second contributed to the downfall of the 
Byzantine Empire, and the third had profound effects on the whole econ- 
omic structure of Europe. 

Since the birth of bacteriology and preventive medicine, such pestil- 
ences have ceased to trouble the human race. It is probable, however, 
that in the biological world as a whole, epidemics actually serve a useful 
purpose in limiting the natural increase of any one species and we have 
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now begun to interfere with this cycle. What the ultimate consequences 
to the human race are likely to be must be left for speculation. Never- 
theless we are probably interfering with Nature at our peril. 


^^Astronomy in Troubled Times^^ 

HARLOW SHAPLEY, A.M., Ph.D., Sc.D., LL.D., Litt.D. 

Director of Harvard College Observatory, Cambridge, Mass. 

January ISth, 1945. 

The war has shown the science of astronomy in a new light to many 
people who looked upon it as a rather aesthetic philosophical pursuit. Its 
training has proved to be almost shockingly utilitarian for the purposes 
of war. In the United States nearly 80 per cent of astronomers are en- 
gaged in war work, where their experience in optics, mathematics, move- 
ments of bodies through resisting media (ballistics), and navigation is 
found to be of value. As a result most observatories are running only 
about 50 per cent of normal. 

Nevertheless, in spite of this diversion, work in astronomy has pro- 
gressed during the war years. A sub-dwarf star ten times fainter than 
any discovered hitherto was discovered at the Macdonald Observatory in 
Texas. It is 21 light years distant and its smallness and coolness shows 
a closer approach to the larger planets than any star previously observed. 

For the first time an atmosphere has been established for a moon. 
Analysis has revealed that Titan, one of the satellites of Saturn, has an 
atmosphere consisting of methane, and probably ammonia. Advances 
have been made in solar work. By the use of a new instrument observa- 
tions have been made of fringes in the polar regions of the sun. These 
fringes consist of what have been called spicules or little spikes, appar- 
ently caused by explosions which erupt one to two thousand miles high. 
It is deduced (observations can be made only on the rim of the sun) that 
there are two million of them occurring at any one time over the surface 
of the sun ; with what effect on solar radiation has not yet been guessed. 

An analysis has been made of 200 years of observation of Mercury’s 
orbit. The analysis appears to verify the Einstein theory of relativity 
for this orbit : that is, the Newtonian theory when corrected by the rela- 
tivity theory explains peculiarities of the planet’s orbit. The same results 
have now been obtained with respect to relativity and the earth’s orbit. 
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An important analysis has been made of all the work done in measur- 
ing the velocity of light. In this analysis no evidence has been found that 
there is any variation in the speed of light in vacuo. Speculations to the 
contrary have not been supported. This finding is of the utmost import- 
ance, as the velocity of light has been the basic constant in all relativistic 
astronomical calculations. Important results have also been announced 
recently with regard to the distance to the sun. 

In spite of these developments the effect of the war has probably been 
to retard astronomy because of the large number of astronomers diverted 
from the field. This may be offset by post-war improvements in instru- 
ments and new developments in the study of optics. 


"Thz Story of Steep Rock Iron Mines'" 

WATKIN SAMUEL. A.C.S.M. 

Chuf Engineer, Steep Rook Iron Mines Limited, Toronto. 


January 20th, 1945, 

The first part of the story of Steep Rock Iron Mines, which is Canada’s 
first rich iron mine, commenced in 1897. In that year, Government geolo- 
gists, making a survey of the Rainy River District of Ontario, reported 
the presence of boulders, gravels, and sands to the south of Steep Rock 
Lake, carrying large quantities of iron ore, and suggested that high-grade 
iron orebodies lay beneath the waters of the lake 


Many years later, in the early months of 1938, diamond drill holes 
ice covering Steep Rock Lake, passed through about 
150 feet of water, 100 feet of earth, and below this, discovered the hematite 
orebodies. 


To t»ring this ore into production it was necessary to divert a large 
river, and dam off and remove the waters of the lake. This was a large 
engineering feat, requiring the assistance and co-operation of the Cana- 
dian, Ontario, and United States Goverments, the Canadian National Rail- 
ways, and the Hydro-Electric Power Commission of Ontario. The cost 
of the operations and its associated requirements of power, rail, and dock 
facilities amounted to about seventeen million dollars. 

required deep, wide canals cut in 
rock and earth, tunnels as big as subways, dams, and other structures 
Fourteen large centrifugal pumps were used to lower the waters of Steep 
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Kock Lake, pumping a maximum of 322,000 gallons of water a minute, 
enough water to supply all the needs of the fourteen leading Canadian 
cities. 

Two years were required to complete the diversion of the Seine River, 
pump the lake, and remove the earth or overburden from over the “B” 
orebody. Late in the autumn of 1944, the first boatload of Steep Rock 
ore left the head of Lake Superior for ea,stern blast furnaces. 

There is no doubt that Steep Rock will repay the effort, the years, 
and the millions spent in making it a mine. In the “A” and “B” orebodies 
alone thirty-one million tons of high-grade iron ore have already been 
proven, and this is only the beginning in the exploration of the orebodies. 
The “B” orebody is being worked by open pit mining, the cheapest of 
methods, and later the “A” orebody will be opened up in the same way. 
The ore is of a quality rare now in the Lake Superior District where the 
mines on the American side are becoming old and, having mined out their 
best ore, are turning more and more to the production of low-grade ores. 

Steep Rock is Canada’s first large, rich iron mine, and Canada, which 
has until now imported almost all of its iron ore from the American 
Ranges, can now reverse the trend and may do more. The next genera- 
tion will probably see considerable expansion in Canada’s iron, steel, and 
associated industries. 


^^The Aztecs of hAzxico' 

GEORGE C. VAILLANT, A.M., Ph.D. 

Director, University Museum, University of Pennsylvania, PhiladelphM,, Pa. 

January 27th, 1945. 

In the archaeological study of the ancient civilizations of what is now 
Mexico, four periods appear. The first is traced back to an estimated 
date of 500 B.C. This is called the “Middle Culture” period and lasted 
until 600 A.D. It was succeeded by the Teotihaucan civilization which was 
wiped out by a pestilence, and followed by the “Dark Age” which lasted 
from 1100 to 1300 and is otherwise called after the Chicchimie tribe. , The 
Aztecs came upon the Central Mexico scene around 1300 and thrived until 
the coming of Cortes and the Spaniards. 

In unearthing the most ancient of these civilizations, archaeology owes 
a great debt to the rubbish piles they left. The most remote civilization 
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was of an agricultural people who deposited in the same heaps both their 
rubbish and cornstalks, the mould of the latter proving an excellent preser- 
vative for figurine gods and other discarded household goods from which 
to make a reconstruction of the past. Another fortunate circumstance for 
the present day excavators was an ancient belief that the world might 
come to an end every 52 years. In this belief the Aztecs and their imme- 
diate predecessors periodically threw on the dust heaps much of their 
worldly goods and knick-knacks. 

The earliest crude sculpture of this continent is attributed to this 
middle period. There is evidence that the impulse for the art originally 
came from Asia. As the centuries advance the figurines show a growing 
effort to express vitality, an increasing sense of proportion, grace, and 
sophistication. 

With the coming of the Teotihuacan civilization there are signs of the 
introduction of ceremonial rites. The former rough religious mounds are 
displaced by elaborate temples; and for the first time figurines appear 
which were produced by molds as well as good stone sculpture. The “Dark 
Age” from 1100 to 1300 which followed the pestilence and the civil war 
which ended the Teotihuacan civilization is becoming each year less of a 
closed book archaeologically and historically. 

One of the main sources of our information about the Aztecs is their 
picture writings, many specimens of which are in the British Museum. 
In these we can read much of the everyday domestic life of the people, 
including such routines as the training and disciplining of children as well 
as chronicles of their politics and tribal wars. 

The basis of this civilization, as that of its predecesors, was farming, 
but the Aztecs developed many other arts and skills. They had a highly 
developed system of jurisprudence. Their architecture was reflected in a 
great city which they built in the middle of a lake on the site of what is 
now Mexico City. The Spanish razed it and filled in its canals. Great 
temples, including the famous pyramid to the Sun, show the development 
of their religious organization. They had a wide and broad view of the 
universe, although they did not interpret it as we do. One of the great 
stumbling blocks to the solidarity of the Americas is the social and political 
problem presented by the descendants of the Aztecs who for three centuries 
had been held largely as slaves and yet who, given half a chance, are 
extraordinarily gifted. It is the same problem that attends the spread of 
democracy the world over. 
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^Tuture of the Helicopte/^ 

FRANK H. KELLEY, Jr., B.SA.e.E. 

Assistant to the President, Bell Aircraft Corporation, Buffalo, N.Y. 

February 3rd, 1945. 

Although the predictable practical uses of the helicopter are many, 
there is a danger that the public has been “oversold” as to its general oper- 
ation in the near future. At its present stage of development it is far 
from foolproof. Much greater reliability and simplification will have to 
be attained before it comes into use by the general public. The time is 
not yet for the housewife to worry about the laundry being blown off the 
line by the rotor blades of a helicopter landing in the back yard. The 
idea of using this machine for shopping trips or visits to the neighbours 
is in the realm of fantasy. 

Unlike the aeroplane, the helicopter can take off or land in a clearance 
of only 50 feet radius. This gives it unique advantage in rough and 
difficult terrain and offers competition with no existing means of transpor- 
tation save canoe or mule. Among its probable practical uses, where its 
special performance, especially its ability to hover, would be of advantage 
are : in rounding up cattle on ranches or looking for sick cattle which have 
got separated from the herd; inspecting power lines; checking rails for 
wash-outs ahead of trains; inspecting pipe lines; rescues at sea from 
rubber boats ; and in navigation. It is possible that every ocean-going 
vessel will carry a helicopter machine. For making short trips to land 
with passengers or freight it could save the time and expense of docking. 
Also it could give valuable assistance in mooring vessels in harbour. 

t 

A practical application of the use of the helicopter in rescue work 
was demonstrated this winter during the great December snowstorm. A 
test pilot bailed out at high altitude. On the descent his feet were frost- 
bitten and he found refuge in a remote, snow-bound farm house inacces- 
sible by any ordinary means of transportation. A doctor was flown to him 
by helicopter and this quick medical attention probably obviated the neces- 
sity for amputation. 

I 

The great manoeuverability of the helicopter has already been demon- 
strated by flying it indoors in large stadiums. It can hover and move 
slowly in any direction. It has also been landed on the roofs of buildings 
Nevertheless it is still as difficult to fly as a light aeroplane. It is unlikely 
that it will be cheap in the near future. 
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The experimental machines now in operation have a cruising speed 
of 80 miles per hour and give about 15 miles per gallon of gasoline. Last 
summer one was flown twenty-flve hours without servicing. They have a 
ceiling of 11,000 feet. It is predicted that the helicopter in future will 
have a jet-propulsion power plant. 


Bakelitc Plastics To-day and To-morrow^^ 

WILLIAM J. CONNELLY. 

Manager of Consumer Relations Division, Bakelite Corporation, New York, N.Y. 


February 10th, 1946. 


To-day the outstanding applications of plastics are to purposes of 
war for which they are essential. With the coming of peace, changes in 
^sign and applications will result in more extensive uses in everyday 


^ mistake, however, to suppose that plastics will displace other 
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Were it not that plastics are essential in war, one could to-day think 
of sheer plastic stockings, colorful shower curtains, plastic rain capes, 
beautiful molded radio cabinets, and a host of futuristic applications. 
But plastics are doing an important job in the war. 

To mention some military applications: A transparent plastic film 
which to-morrow may make attractive window drapes, now makes the so- 
called “Bunyan Bag” which has been credited with saving many lives, 
especially of seamen badly burned in oil-flaming seas. This bag fits over 
a burned limb in place of bandages. Through tubes medication is inserted 
completely surrounding the wound and, since the bag is transparent, the 
surgeon can observe the progress of the treatment without the necessity of 
removing the bandages. Other wartime uses for plastics include: Non- 
skid floor covering for gun emplacements on battleships which has in- 
creased the accuracy of naval gunnery 35 per cent; the plastic desalina- 
tion kit into which a chemical is introduced which turns sea water into 
potable drinking water ; a film bag for rifles which, besides protecting them 
in amphibious landings, will, when inflated, form a temporary life-jacket 
for the gun and keep it afloat if it drops from the soldier’s hands into the 
sea ; and a molded plastic bomb rack used on “Mosquito” Bombers which 
is lighter than aluminum or magnesium. 


^^Magnesium — Lightest Commercial Metaf^ 

L. M. PIDGEON, B.A., B.Sc., M.Sc., Ph.D. 

Head of the Department of Metallurgical Engineering, XJniverBity of Toronto, 

February 17th, 1945. 

The main advantage of magnesium lies in its relative strength and 
lightness. It is two thirds the weight of aluminum and one quarter the 
weight of steel. While it has not the strength of either of these metals, 
its strength comparative to its weight makes it valuable where the factors 
of lightness and rigidity are important — ^as in aeroplane structured 

Until about 50 years ago weight was considered an essential property 
of metals. All the classical metals are heavy — ^from two to six times as 
heavy as ordinary rocks or stones. Metals have been known for about 
5,000 years but light metals are only half a century old. It is a paradox 
of metallurgy that the most plentiful metals have been the last to be 
discovered. This is because it is very difficult to extract them from their 
ores, and only recently has the technique been developed. 
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Magnesium is the third most plentiful commercial metal in the 
earth’s crust ; aluminum and iron alone being more abundant. The diffi- 
culty in recovering it was in separating the metal from oxygen. This was 
impossible up to the time of the electric furnace. It requires 10 kilowatt 
hours to make a pound of magnesium or the equivalent of a 50 watt light 
bulb burning eight days and nights. Canada has an abundance of electric 
power, and of dolomite ore, from which magnesium may be recovered, 
and is thus in a most favourable position for the development of the 
magnesium industry. 

Before the war Canada produced no magnesium. But a plant at 
Eenfrew now produces more magnesium than was made on the entire 
continent before the war; enough to supply Canada as well as some for 
the United States. 

All magnesium came from the sea originally. It is present in many 
common sedimentary rocks. It is a minor constituent of sea water yet one 
cubic mile of sea water contains enough magnesium to last the world for 
twenty years at present consumption rates. The Niagara escarpment is 
a magnesium ore. 

The challenge is to find post-war uses. Its principal structural use in 
war is in aircraft parts, wheels, brackets, landing gear, and engine parts. 
Its peace-time uses will be in products where lightness, rigidity, and 
strength are needed. Possibly one of its important uses will be in com- 
mercial vehicles. Among its advantages is that it lends itself to intricate 
castings and can be machined better than any other metal. Economically, 
while it is more expensive than aluminum by weight, it is somewhat 
cheaper by volume. 


^^The Gun Director’s Conquest of the Robot Bomb^^ 

C. A. LOVELL, M.A., Ph.D. 

Bell Telephone Laboratories Incorporated, Murray Hill Laboratory, Murray Hill, N,J, 


February 24th, 1945. 

It used to be said of the anti-aircraft branch of artillery that “it 
shoots at nothing and hits it.” The apparent immunity enjoyed by the 
Grerman air force over the low countries in 1940 led to the basic idea for 
electrically directed anti-aircraft fire. The gun director which resulted 
was originally designed for use against aeroplanes, but, as it turned out, 
its use was more effective against robot bombs. The fact that the robombs 
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keep on a direct course at an unvarying speed makes them test targets for 
the gun directors. 

When in August, 1944, the anti-aircraft batteries equipped with gun 
directors were deployed along the English coast from the Thames estuary 
to Hastings, their effective shooting against robombs rose to 76 per cent. 
There is good evidence that the percentage could reach and be maintained 
at as high as 90 when the condition is reached that each robomb be located 
by a tracker. 

The gun director consists of two separate units. First, the tracker 
which locates the robomb on the radar principle. It determines the speed 
and direction of the robomb. This is communicated to the second unit, 
the computer, which automatically and electrically computes the point in 
space for the battery’s shells to explode on the robomb’s path. The com- 
puter not only makes these calculations but automatically trains the anti- 
aircraft guns. In the whole operation only the cutting of the fuses is done 
manually. The automatic computation is done, corrected to the following 
variants ; the speeds of the robomb and shell, the distances vertically and 
horizontally, the curvature of trajectory, density of air, wind velocity and 
direction, muzzle velocity, and the distance of the tracker to the battery. 
The computations must be corrected to changes in the muzzle velocities 
and air density, and also to the time consumed by the director’s own mech- 
anism. 

For the first few weeks after the appearance of the robombs the anti- 
aircraft batteries were concentrated around London. This presented the 
danger of firing on our own fighter planes attacking the robombs. In 
August the AA batteries were deployed along the coast. The percentage 
of robombs brought down increased from week to week as follows: 
11, 17, 24, 27, 40, 54, 74, 76. 

The Germans tried sending over a decoy robomb and when this had 
emptied the AA batteries it was followed quickly by a covey of robot 
bombs. Now the fire of each battery is limited strictly to a defined are. 
One battery is efficient per robomb. 

The robombs which did get through to London destroyed 2,300 homes, 
damaged 1,000,000, and killed 5,000 people. When the AA was moved to 
the coast it was estimated that robombs brought down over the open 
country of Kent were 95 per cent defeated. Those brought down over the 
channel, the majority, were 100 per cent defeated. 
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^^Down the Mackenzie Rive/^ 

V. C. WYNNE-EDWARDS, M.A., F.R.S.C. 

Associate Professor of Zoology, McGill University, Montreal. 

March 3rd, 1945. 

In 1944 the Department of Fisheries began an investigation of the 
fisheries of the Mackenzie district in connection with the North Pacific 
Planning Project, a joint undertaking of the Canadian and United States 
governments. Two parties were sent into the field. One worked on 
Great Slave Lake. The other party descended the whole length of the 
Mackenzie River by freighter canoe. A side trip was made by air to Great 
Bear Lake and another up the Canol Highway toward the Yukon border. 
The trip occupied the months of June, July, and August. 

The trip down the Mackenzie River was in the nature of reconnais- 
sance, rather than a detailed survey, to get a broad picture of the fisheries 
resources of the river. More careful inquiries will have to be made in the 
future by parties making special studies of particular areas. 

As food for men and also for dogs, fish is the most important item 
throughout the Northwest Territories. Virtually all winter travel is by 
dog team. There are about 2.5 dogs per human being. A dog consumes 
up to 1,000 pounds of fish per year and the total annual consumption of 
fish is reckoned in millions of pounds. 

The Mackenzie River is not equally productive throughout, the richest 
waters being the 300 miles between the Ramparts of Good Hope and the 
sea. The principal species of economic importance are whitefish, lake 
herring, inconnu, lake trout, northern pike, and grayling. The inconnu, 
which grows to 60 pounds, is not found anywhere in Canada except in the 
Mackenzie’s tributaries, but it has close relatives in Siberian waters. The 
Arctic grayling, which grows to about two pounds, is a good sporting 
fish as well as good eating. A minnow was found whose nearest relative 
is 1,700 miles away in the rivers of Nebraska. 

While fish is the principal source of food, there are magnificent garden 
and farm crops. The growing season is short but effective since the 
summer days are long and warm up to 88 degrees. The current of the 
Mackenzie is swift and uniform for many hundreds of miles and is inter- 
rupted by only one unnavigable rapids. Its delta is almost as large as that 
of the Mississippi, and is scientifically remarkable for the hills along its 
eastern border, more than 500 feet high, and composed of alluvial matter 
brought down by the river in past times. 
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As the main mode of travel, sleigh dogs have been and will continue 
to be an important part of the economic set-up of the Mackenzie valley. 
The development of the entire territory, however, is wrapped up in im- 
proved communications and transportation. 


^^Your Teeth — Your Health^^ 

E. G. ELLIS, B.D.S. (Adel.), D.D.S., M.Sc. (Dent.). 

Professor of Operative Dentistry, FacvMy of Dentistry, University of Toronto. 

March 10th, 1945. 

The development of a tooth may be described by an analogy with the 
building of a house. First there is the blueprint stage when the plans are 
laid and the workers hired; in the tooth this would correspond to the 
period when the cells start to differentiate and line up for the job. The 
construction of the foundation would parallel roughly the beginning of the 
tooth’s calcification. The walls and structure might be compared to the 
stage when the tooth partly completes calcification and the initial eruption. 
In a house that would leave only interior decorating ; in the tooth it leaves 
only the completion of the roots and insulation for the nerve. 

But where this process might take a year for a house, it takes ten 
years for a tooth. Over this decade of formation the amount and quality 
of the food (or building materials) will determine the quality of the tooth 
as a finished product. Other factors besides the nutritional value of the 
food are involved in the formation of healthy teeth. The general health 
will also have an affect. For instance, a disturbance of the endocrine 
glands with consequent faulty metalbolism would result in poor teeth. 
External injuries play a part also. And in some sad cases, for unknown 
reasons, teeth have failed to erupt at all, or only a few have erupted instead 
of the natural thirty-two. 

The malocclusion of civilized peoples’ teeth is becoming serious. This 
results from the physical, as distinct from the nutritional, properties of 
diet. The teeth are being put out of alignment through lack of function. 
Knives and forks are taking over the tasks of prehension and incision, and 
soft foods removing much of the necessity of chewing. 

This lack of function appears to be having a hereditary effect. In 
many cases the third molar fails to erupt and this has led to speculation 
as to whether in the course of time it may not disappear from the race. 
A somewhat similar condition is observed with respect to the upper lateral 
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incisors which, owing to lack of function in biting and tearing, frequently 
fail to form. 

Under these conditions the arch of the mouth tends to grow narrower 
and in the restricted areas the back molars, pressing for room, push the 
front upper incisors forward to overlap the lower teeth. 

The moving pictures shown of Indians and Eskimos in the Mackenzie 
delta, the eastern Arctic, and Labrador illustrate the comparison of the 
malocclusion of civilized peoples’ teeth and the perfect functional align- 
ment of the teeth of natives living in primitive conditions and eating tough, 
fibrous food. The deterioration of Indians’ and Eskimos’ teeth after liv- 
ing only one generation in a civilized environment is very marked. 

An improvement in this condition should be affected by the inclusion 
of tough fibrous food in the diet ; the proper use of a toothbrush to remove 
carbohydrate debris which causes decay; a balanced diet for nourishment 
and pre-school age dental clinics for the care of milk teeth which have an 
important bearing on second dentition. 


^^Recent Chemical Developments and some of 
their Applications 

MARK E. PUTNAM, A.B., M.S., Sc.D. 

Vice-President of the Dow Chemical Company, Midland, Michgan. 

March 17th, 1945. 

War, the acute immediate fight for survival, is certainly the most 
powerful possible stimulus to scientific research, but the miracles our 
chemists, physicists, biologists, and metallurgists brought forth in the last 
four or five years are for the most part the posthumous children of gener- 
ations of men who worked basically with the human faculty of imagina- 
tion. 


One of our newest developments in chemistry is a family of materials 
known as silicones. Actually the first silicone compounds were made in 
1870. The great English chemist, F. S. Kipping, worked on these com- 
pounds from 1899 to 1939 and in a summary of his work published in 
1937 he concluded “the prospect of any immediate and important advance 
in this section of organic chemistry does not seem very hopeful.’’ That 
was just on the eve of startling applications. It was in that same year 
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that serious work was begun by the Corning Glass Company which later 
availed itself of the personnel and facilities of the Dow Chemical Com- 
pany and the Mellon Institute with such promising results that about 
two years ago the Dow Corning Corporation was formed for the exclusive 
purpose of manufacturing materials of silicone compounds. 

Silicones are often referred to as products of the chemistry of sand 
because they revolve around the element silicon. Former organic com- 
pounds were grouped around the carbon atom. The silicone compounds 
are similar except that they are grouped around the silicon atom. Car- 
bon will burn; sand will not. Silicone compounds undergo very little 
physical change when subjected to varying temperatures. In addition 
they have excellent electrical properties and are extremely resistant to 
water. One of the most important applications of silicones to date has 
been an ignition sealing compound for aircraft ignition systems. The 
electrical disturbance known as corona (loss of electric energy, especially 
marked at high altitudes) for years made it impossible for a plane to 
operate successfully above 20,000 feet. A silicone compound resembling 
a white grease smeared over ignition cables eliminates corona and has 
raised the ceiling of our fighter planes to 30,000 feet. One of the mater- 
ials which Kipping, who probably knew more about silicones than any liv- 
ing man, reluctantly concluded showed “little promise,” has given us a 
new and deadly type of air supremacy. 

Styrene, like the silicones, was known to science long before its prac- 
tical application. Although it seems new to us styrene was first prepared 
in the laboratory more than 100 years ago. It is one of the two legs upon 
which the synthetic rubber industry stands. The plastic forms of styrene 
known as polystyrene have the advantage of lightness and cheapness, and 
outstanding electrical properties and crystal clarity which rivals that of 
the best plate glass. Here is an instance of materials the basis of which 
was known for 100 years but which remained of no practical use until 
other phases of science had gone forward opening up the way for their 
application. 

One of the most intriguing scientific developments of the past six 
years is the extraction of magnesium from sea water. The germ of the 
idea of extracting metal from sea water probably came into being in 
1884 when an English scientific expedition revealed more than thirty 
elements in the ocean. It is now generally assumed that every known 
element is there. 

In 1940 we turned to the ocean as a new and unlimited source of 
magnesium. The site for the plant was 140 acres near Freeport, Texas. 
The concentration of magnesium in sea water is only 1.280 parts per mil- 
lion. The sea water is drawn from a ship canal and drained through 
large rotary screens. Four centrifugal pumps handle more than 300 
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million gallons of water every twenty-four hours and the product passes 
through giant thickening tanks, lime kilns, and evaporators. 

This marvel of taking metal from water came about through no 
accidental circumstance, but rather through the thoughtful utilization of 
knowledge gained through the centuries. While the chemist may have 
conceived the process, converting it from a laboratory bench to 140 acres 
of land beside the ocean became dependent on the engineer, the physicist, 
and finally the business executive. 


the Interior of Eastern Quebec with a Camera^"^ 

PAUL PROVENCHEE, F.E. 

Chief Forester, Quebec "North Shore Paper Company, Baie Comeau, Que. 

March 24th, 1945. 

The northeastern interior of Quebec has been explored by few white 
men. Around the end of the last century and the beginning of this there 
were a few historic explorations, one, the Hubbard expedition, ending trag- 
ically. But very few white people have felt the urge to undertake the trip 
to territories which, in the northern tablelands at least, are very uninviting. 

The area of which motion pictures and slides have been taken begins 
about 135 miles east of the Saguenay River and in the early days of the 
colony was known as the Kingdom of the Montagnais Indians. Up to 
1914 little was to be seen in this vast solitude except a few small trading 
posts and some very old settlements scattered along the coast. The chief 
occupations were trapping and fishing. 

The north shore commenced to progress after 1923 when pulp and 
paper mills came in and villages grew with the promise of a great future 
for this country. Forests, fisheries, and mines offer the greatest promise 
rather than agriculture since there is little arable land and the season is 
very short. The natural beauties of the Laurentian forests make them 
ideal for recreation and hence an attraction for tourists. The great 
water powers in close proximity to bodies of ore hold out the prospect of 
extensive smelting industries. 

Further north, one reaches the plateau with its labyrinths of shallow 
lakes. It is almost the image of desolation and was described by Cartier 
as “the land God gave Cain.” Here the novice explorer must beware. 
The very abundance of waterways is confusing. The mineralized rocks 
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deflect compass needles. There is danger of starvation as the fishing 
season is over by September and the explorer should be equipped with 
fishing nets. 

South of these barren lands, the country offers fascinating beauty 
which captivates nature lovers. Quiet lakes and rivers surrounded by 
balsam-laden forests, leaping cascades and falls, with everchanging pic- 
tures of sky that store up treasured memories for months after return 
to civilization. The fishing is excellent and the sight of salmon jumping 
up the cascades an experience to be remembered. As many as a thousand 
salmon jumping up waterfalls may be seen in one day. 

Forest fires are the greatest menace, destroying in a few hours the 
work of nature over centuries. 
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Membership 


(1) Ordinary members are entitled to all privileges of 
membership, the annual fee being five dollars. Applications 
for ordinary membership are passed upon at the regular 
meetings of the Institute. 

(2) Associate members are ladies who do not desire full 
membership. They are admitted in the same way as Ordinary 
members, the annual fee being two dollars and fifty cents. 

(3) Life members are elected in the same way as Ordin- 
ary members, the Life membership fee being one hundred 
dollars. 

For further information relating to membership or to 
the activities of the Institute, address letter to 

THE SECRETARY, 

Royal Canadian Institute, 
198 College Street, 

Toronto 2-B, Canada. 
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Dr. C. B. Farrar. 

S. Lome Pear. 

A. B. Pennell. 


Dr. F. A. Gaby. 

Dr. Robert E. Gaby. 

Gair Company Canada 
Limited. 

L. S. Campbell. 

W, H. de Montmorency. 
Geo. C, Gale. 

Dr. W. E. Gallie. 

Wm. Garard. 

Frederick G. Gardiner. 
Percy R. Gardiner. 

G. C. Garner. 

A. H. Garrett. 

Douglas G. Geiger. 

Louis Gelber. 

General Steel Wares Ltd. 
General Supply Co. of 
Canada Ltd. 

J. G. Gibson. 

William S. Gibson. 

Prof. L. Gilchrist. 

E. C. Gill. 

J. R. Gilley. 


Ralph A. Hackbusch. 

W. B. Hackett. 

Dr. W. R. Haddow. 

Dr. C. H. Hair. 

C. J. Halford. 

Gerald R. Hall. 

Irving C. Hall. 

Gordon L. Hallman. 
Chester B. Hamilton, Jr. 
Grey Hamilton. 

J. P. Hamilton. 

Dr. D. H. Hamly. 

John E. Hammell. 
Horace Harpham. 


Dr. G. G. Elliott. 

F. M. Ellis. 

Prof. 0. W. Ellis. 
A. L. Ellsworth. 

E. F. Ely. 


F. 

Robert Fennell. 

Hon. G. Howard Ferguson. 
Prof. John Bright Ferguson. 
Dr. Edward Fidlar. 

Harold Firestone. 

Prof. H. 0. L. Fischer. 

J. Taylor Fisher, 

J. W. Pishei*. 

Kenneth C. Fisher. 

Sir Ellsworth Flavelle. 
Donald M. Fleming. 

G. 0. Fleming. 

L. K. Fletcher. 

E. K. Pockler. 

H. M. Forbes. 


G. 

Duncan B. Gillies. 

Dr. J. Z. Gillies. 

J. S. Godard. 

Bert Godfrey. 

Samuel Godfrey. 

Dr. Wm. Goldie. 

Goldsmith Bros. Smelting 
<& Refining Co. Ltd* 
Jas. B. Costello. 

Harold B. Erwin. 

H. L. Nussbaum. 
Edward Watson. 

M. Ross Goodei‘ham. 

Dr. A. C. Goodings, 

W, E. Gordon. « 

Samuel Gotfrid, 

Walter Gow. 

Dr. Duncan Graham, 

Dr. Roscoe R. Graham. 
Walter T. Graham. 

H. A. Grainger. 

Grand & Toy Ltd. 

Ernest J. Grand. 


H. 

Dr. Paul Harrington. 

Dr. Charles W. Harris. 
Chester J. Harris. 

W. C. Harris. 

Dr. Frederick C, Harrison. 
H. H. Harshman. 

R, W. Hart. 

C. J. Harvey. 

Wm. J. Hastie. 

M. B. Hastings. 

Prof. H. E. T. Haultain. 
Ralph J. Hayhoe; 

C. M. Heddle. 

Heintzman & Co. Ltd. 


M. H. Epstein. 

Dr. I. n. Erb. 

F. Erichsen-Brown. 
U. M. Evans. 

Wm. S. Ewens. 


D. Forgan. 

A. R. Foster, 

Miss E. Fox. 

E. C. Fox. 

J. T. Frame. 

Roy H. Prankel. 

Norman Pranks. 

Dr. Chas. G. Fraser. 

John A. Fraser, 

Miss Margaret A. M. Fraser. 
W. Kaspar Fraser. 

Mrs. W. Kaspar Fraser. 

Dr. D^Arcy Frawley. 

Dr. Carl B. French. 

Harold Pry. 


James R. Grand. 

Percy P. Grand. 

G. H. Campbell. 

E. R. Grange. 

Prof. J. C. B. Grant. 

Lt.-Col, G. L. P. Grant-Suttie* 
James Gray. 

Great Lakes Paper Co. Ltd. 

F. K. Carlisle. 

C. England. 

0. D, Harrison. 

C. Michels. 

Hon. W. Earl Rowe. 

R. H. Greer. 

Dr. Philip H. Greey. 

Ewart Greig. 

Talbot P. Grubbe. 

Dr. Donald W. GuHett. 
Donald D. Gunn. 

E. Gunn. 

Major-Gen. John A. Gunn. 

E. Holt Gurney. 


B. W. Heise. 

George Hemmerick. 
Lyman A. Henderson. 

0. B. Henderson. 

Hon, George S. Henry. 

J. C. Herity. 

Carl M. Herlick. 

Max Hermann. 

Percy Hermant. 

Major E. A. Hethrington. 

T. E. Hethrington. 

Ewart G. Hewson. 

E. Hibbert. 

C. E. Higginbottom. 
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H. P. L. Hillman. 

E. Frank Hinch. 

Hinde & Dauch Paper Co. 

of Canada Ltd. 
James Hyland. 

R. S. Kellow. 

T. E. Lloyd. 

H. MacDiarmid. 

Albert Yraola. 

W. S. Hodgens. 

Hon. Mr. Justice F. D. Hogg. 


Imperial Oil Limited. 
C. E. Carson. 

B. Goulston. 

Dr. G. W. Gurd. 

G. L. Macpherson. 

H. H. Moor. 

G. L. Stewart. 

Dr. R. K. Stratford. 

H. H. Wilson. 
Imperial Optical Co. 

Albert Butler. 
Sydney M. Hermant. 
Bernard Richel. 


H. R. Jackman. 

Prof. H. S. Jackson, 

Prof. Kenneth B. Jackson. 
0. S. James. 

Thos. B. James, 

Dr. W. F. James. 

H. T. Jamieson. 

Dr. Ross A. Jamieson. 


W. A. G. Kelley. 
Arthur Kelly. 

Wm. J. Kelly. 

Gordon N. Kennedy. 
Prof. Frank B. Kenrick. 
H. F. E. Kent. 

Lawrence Kert. 

Kenneth E. Kidd. 


Gilbert A. LaBine. 

Miss Ann Laidlaw. 

John B. Laidlaw, 

Miss Margaret C. Laidlaw. 
Lake Simcoe Ice & Fuel 
Ltd. 

Robert Bonney. 

H. J. Fairhead. 

T. G. Rogers. 

John M. Lalor. 

Col. H. J. Lamb. 

D. A. Landell. 

W. P. Landow. 

Daniel W. Lang, 

Lang Brothers Specialty 
Company. 


Prof. Prank S. Hogg, 
Dr. T. H. Hogg. 

John B. Holden. 

Mrs. John B. Holden. 
Dr. Otto Holden. 

Dr. William L. Holman. 
George L. Holmes. 

Dr. S^. Lee Honey. 

Dr. H. L. Hooker. 

H. B. Hope. 

J. W. Hopkins. 


I. 

Imperial Optical Co. 

Victor Thompson. 

Fred White, 

John Inglis Co. Limited, 
Interlake Tissue Mills Co. 
G. L. Carruthers. [Ltd, 
L. J. Carter. 

R. A. Everatt, 

R- A, Garrett. 

Miss Margaret Jones. 
International Business 

Machines Co. Ltd. 
A. L. Forsyth. 


J. 

Dr. L. Everett Jaquith. 
Mrs. L. Everett Jaquith. 
J, J. Jeffery, 

Prank R. Jeffrey. 

W. A. Jennings. 

Dr. C. M. Jephcott. 

Iredell K. Johnston. 

J. G. Johnston. 


K. 

K. M. Kilbourn. 

R. C. Kilgour, 

J. A. Kilpatrick, 

C. R. Kinnear. 
Thos. H. Kinnear. 
H. W. Kipp. 

H. Watson Knight. 


L. 

J. A. Langford. 

F. L. Langmuir, 

Col. J. W. Langmuir. 
Jas. E. Laschinger. 
John F. Lash. 

W. H. M. Laughlin. 
Frank G. Lawson. 
Hugh H. Lawson. 

Eric W. Leaver. 
Gordon C. Leitch. 
John S. Leitch. 

Kelvin D. Leitch. 
Herbert W. Lemon. 

C. F. Leonard. 

W. Ralph Lett. 


Oliver B. Hopkins. 

P. E. Hopkins. 

J. William Horsey. 
Herbert H. Horsfall. 

W. H. Douglas Horsfall. 
Hon. F. J. Hughes. 
George T. Humble, 

Carl H. Hunter. 

Harry B. Hunter. 

Fred C. Hurst. 

John A. Huston. 


International Business 

Machines Co. Ltd. 
G. T. Pyfe. 

A. J. Haslett. 

J. Luscombe. 

G. R. Statham. 

R. H. Thomas. 
International Nickel Co. of 
Canada Ltd. 

K. H. J. Clarke. 

C. E. Macdonald. 

Prof. H. J. C. Ireton. 

S. Gordon Isserstedt, 


Dr. R. A. A. Johnston. 
R. W. S. Johnston. 

Dr. D. C. Jones. 

G, R. Jones. 

R, J. Jowsey. 

Col. D. G. Joy. 

E. Grahame Joy. 

Mrs. J. W. Jull. 


Norman Knight. 

W. L. Knowlton. 

F. H. Kortright. 

S. S. Kresge Co. Ltd. 

Miss Angela Mulvihill. 
Mrs. Thelma Wickenden. 
0. E. Kristensen. 


Lever Bros. Ltd. 

J. P. Brierley, 

Isadore Levinter. 

C. H. Ley. 

Dan B. Leyerle. 

Thayer Lindsley. 

Dr. Eric A. Linell. 
Link-Belt Ltd. 

J. G. Beare. 

Rev. W. J. Little. 

H. A. Livingston. 

H. E. Livingstone. 

Loblaw Groceterias Co. Ltd. 
Justin M. Cork. , 

H. M. Cowan. 

A. H. Edwards. 
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Loblaw Groceterias Co. Ltd, 
V. A. Hooper, 

Geo. Huffman. 

D. L. McClocklin. 

Geo. D. McLeod. 

R. G. Meech. 

H. W, Lofft. 

S. H. Logan, 


Col. C. D. H. MacAlpine. 
John C. M. MacBeth. 

W. A. H. MacBrien. 

K. D, MacDonald. 

Norman Macdonald. 

J. M. Macdonnell. 

Roy H. MacDonnell. 

F. A. MacDougall. 

A. Macfadyen. 

W. T. A. MacFadyen. 

J. C. MacFarlane. 

C. S. Macinnes. 

Grant Macintyre. 

R. Gerald Macisaac. 

F. R. MacKelcan. 

Prof. M. A. Mackenzie. 
Morley E. MacKenzie. 

J. B. Mackinnon, 

Ronald S. MacKinnon. 

D. C. MacLachlan. 

K. S. Maclachlan. 

Wills Maclachlan, 

Dr. Norman T. Maclaurin, 
Prof. A. MacLean, 

R. J. Maclennan, 

George A. MacMillan. 
Wm. MacMillan. 

Macmillan Co. of Canada 

Ltd. 

Robert Huckvale. 

Miss Ellen Elliott. 

N. A. MacMurchy. 

Norman Macphee. 

Arthur S. Macrae, 

C. Alfred Maguire. 

Jas. P. Maher, 

W. G. Malcolm. 

Fred Mallison. 

S. G. Marcus. 

W. Marks. 

Wm. H. Marsh. 

F. W, Marshall. 

Col. K. R, MarshalL 
Dr. Alvin Martin. 

G. S. Martin. 

Dr. A. D. A. Mason. 

A. J. Mason. 

T. H. Mason. 

V. F. Mason. 

Rt. Hon. Vincent Massey. 
A. Mathers. 

Hon, Albert Matthews. 

C. A. G, Matthews. 

Hon. R. C. Matthews. 

R. G. Matthews. 

Thomas A, Matthews, 


F. Longdon & Co., 

(Canada) Ltd. 
Henry G. Gaskon. 

H. H. Loosemore. 

Prof. Fred R. Lorriman. 
J. S. Lotimer. 

Dr. Julian D. Loudon. 
Prof. T. R. Loudon. 


M. 

T. Prank Matthews. 

W. Donald Matthews. 

Mrs. W. L. Matthews. 

J. Q. Maunsell. 

Samuel McAdam, 

T. C. McAree. 

D. L. McCarthy. 

Leigh M. McCarthy, 

Hon. Leighton McCarthy. 
John F. McClain. 

D. McK. McClelland. 

Dr. James C. McClelland. 
H. C. McCloskey. 

Hon. Charles McCrea. 
Bruce V. McCrimmon. 

P. E. McDonald. 

Very Rev. J. A. McDonagh. 

S. C. McEvenue. 

Edward McEwen. 

Hon. Mr. Justice G. F. 

McFarland. 

T. D. McGaw. 

Prof. E. W. McHenry. 

M. J. McHenry. 

Prof. T. F. Mcllwraith. 

J. M. McIntosh. 

Prof. W. G. McIntosh. 

W. S. McKay. 

D. A. McKenzie. 

D. C. McLaren. 

Prof. R. R. McLaughlin. 

R. S, McLaughlin. 

D. E. McLean. 

Kenneth R. McLennan. 

J. A. McLeod. 

W, N. McLeod. 

Frank McMahon. 

Gordon McMillan. 

Prof, W. Harvey McNairn. 

E. W. McNeill. 

Eric C. McNeillie. 

John M. McPherson. 

W. B. McPherson. 

J. McQueen. 

John MacRory. 

Justice C. P. McTague. 
David B. McWilliams. 

C. A. Meadows. 

P. C. Mechin. 

Dr. V. B. Meen. 

Rt, Hon. Arthur Meighen. 
Dr. B. Mendel. 

Thomas E. Menzies. 
Edwin Meredith. 

A. Merkur. 

David A. Y. Merrick. 


Dr. G. W. Lougheed. 
Dr. R. P, Lowery, 
Prof, G. H. W. Lucas. 
H. Lundberg. 

Stanley Lundy. 
Benjamin Luxenberg. 
S. E. Lyons. 


Brig, James Mess. 

Roland Michener. 

C. H. S. Michie. 

John G. Middleton. 

Hon. Mr. Justice W. E. 

Middleton. 
W. E. Middleton. 

A. H. Miller. 

Miss N. M. A. Miller. 

Rev. C. L. Mills. 

H. P. Mills. 

W. B. Milner. 

J. H, Milnes, 

J. P. Milnes. 

Mining Corporation of 

Canada Ltd. 

G. C. Ames. 

J. A. H. Paterson. 
Minneapolis-Honeywell 

Regulator Co. Ltd. 
T. C. Agnew. 

W. H. Evans. 

H. J. D. Minter. 

I. Mintz. 

R. John Mitchele. 

A. J. Mitchell. 

A. N. Mitchell. 

Dr. E. W. Mitchell. 
Osborne Mitchell. 

Douglas A. Moddle. 

F. W. Moeser. 

Dr. A. B. Moffat. 

T. L. Moffat. 

Moloney Electric Co. of 

Canada Ltd. 

H. R. Pardde. 

Geo. D. Y. Leacock. 

A. S. McCordick. 

J. R. Montague. 

Dr. E. A. Moore, 

Prof. E. S. Moore. 

Dr. Herbert Moore, 
Rowland C. Moore. 

S. J. Moore. 

Walter Moorehouse. 
Herbert Morawetz. 

Richard Morawetz. 

W. G. More. 

Dr. Geo. A. Morgan. 

G. F. Morris. 

H. T. Morrison. 

James Morrison Brass 

Mfg. Co. Ltd. 
P, K, Morrow. 

George A. Morrow. 

Gordon E. Moss. 
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F. J. Mulqueen. 

Dr. J. E. Mumford. 
Edwin B. Munroe. 
James Y. Murdoch. 


Sidney M. Nagley. 

W. Percy Near. 

Prof. A. W. H. Needier. 
Prof. G. H. Needier. 

E. V. Neelands. 

Dr, Balmer Neilly. 

Allen Neilson. 


Odeon Theatres of Canada 
Ltd. 

J, E. OTarrell. 

Dr. John Oille. 

Dr. F. J. O'Leary. 


Dr. William Pakenham. 

E. E. Palmer. 

Robert N. Palmer. 

F. A. Pankhurst. 

Avern Pardoe. 

Dr. Chas. B. Parker. 
Parker Fountain Pen Co. 
James C. Grier. [Ltd. 
Roy 0. Pennington. 
Arthur Proudfoot. 

C. R. Swinden. 

N. F. Parkinson, 

A. G. Partridge. 

Arthur Partridge. 

M. K. Patey. 

H. F. Patterson. 


Dr. N. W. Radforth. 
Robert Rae. 

H. J. Rahlves. 

Murray C. Ranesbottom. 
A. C. Ransom. 

C. W. Bayes. 

Mrs. C. W. Bayes. 

R, M. Dennis. 

Mrs. R. M. Dennis. 

C. J. Ellison, 

W. Finnie. 

Mrs. W. Finnic. 

R. J. Hamilton. 

Mrs. R. J. Hamilton. 
W. D. Johnston. 

Mrs. W. D. Johnston. 
T. McGee. 

Mrs. T. McGee. 

J. Moreton. 

Mrs. J. Moreton. 

Miss A. M. Pogue. 

H. E. Ransom. 

Mrs, H. E. Ransom. 
F. E. Taylor, 

Miss Effie Thompson. 


A. P. Murphy. 

Martin P. Murphy. 

Dr. Gordon S. Murray. 


N. 


Morden Neilson. 

Dr. N. J. Neilson. 
Wallace R. Nesbitt. 
John Ness. 

F. G. Nichol. 

J. C. Nicholls. 


0 . 

Lieut.-Col. E. A.. Olver. 
Emil Opsahl.. 

Glyn Osier. 

Otaco Ltd. 

George MacDiarmid. 


P. 


A. F. Patton. 

A. R. Payne. 

C. T. Pearce. 

N. C. Pearce. 

Richard Pearce. 

Dr, Robin Pearse. 

Lrewis L. Perkin. 

F. W. L. Perrin. 

Gordon F. Perry. 

G. A. Peters. 

Fitzallan Phillips. 

Lt.-Col. W. E. Phillips. 
Wm. Pickard. 

Prof. L. M. Pidgeon. 
Prof. Wm. Hunter Piersol. 
W. J. Pitts, 


R. 

J. Prank Raw Co. Ltd. 

J. Frank Raw. 

Thomas H. Rea. 

Walter C. Rean. 

Wm. Redelmeier. 

Dr. L. V. Redman. 

Wm. Redpath. 

S. L. Rees. 

F. D. Reid. 

James Reid. 

Thos, Rennie. 

Dr. A. R. B. Richmond. 

E. A. Ricker. 

C. W. Robb. 

Frank E. Roberts. 

F. Greer Roberts. 

C. S. Robertson. 

John Reid Robertson. 
Percy Robertson. 

R. A. Robertson. 

Hon. Chief Justice 

R. S. Robertson. 
Wm. Robertson. 

Prof. J. D. Robins. 


Rev. Dr, J. Lovell Murray 

D. T. Muskett. 

A. J. Mylrea. 


James Nicholson. 
Percy Nightingale. 
James A, Northey. 
R. K, Northey. 

A. G, Northway. 

J. C. Nutter. 


Otaco Ltd. 

J. J. Moher. 

G. W. Phelps. 
Andrew Lim Yuen. 
M. Oxley. 


Stuart B. Playfair. 

H. R. Pollock. 

Harold Pollock. 

F. B. Poucher. 

Prof. I. R. Pounder. 

F. H. R. Pounsett. 

J. P. Pratt. 

Magistrate J. L. Prentice. 
Vincent W. Price. 

Prime & Rankin Limited. 

N. R. Cooper. 

Dr. William Procter. 

J. E. Proctor. 

James Pryce. 

C. P. Publow. 

Frank Pullen. 


Wm. Robins. 

Stanley D. Robinson. 
Dr. W. L. Robinson. 

W. W. Robinson. 

Roden Bros. Ltd. 

A. J. Roden. 

D. Roden. 

Prof. L. Joslyn Rogers. 
Dr. A. H. Rolph. 

Rolph Clark Stone Ltd. 

E. A. Rolph. 

Ernest R. Rolph. 

F, G. Rolph. 

Dr. Ross S. Rose. 

Geo. H. Ross. 

Norman J. Ross. 

Hon. W. D. Ross. 

Roger E. Rossiter. 

BE. D. Rothwell. 

J. N. Rowan. 

Frank H. Rowe, 

E. L, Ruddy. 

Thos, B. Russell. 

Dr. E. S. Ryerson. 
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C. W. Saddington. 

F, W. St. Lawrence. 

Salada Tea Co. of Canada, 

A. J. Bickerton. [Ltd. 
Miss M. Cameron. 

Miss M. E. Field. 

Robert J. Hamilton. 

G. R. Larkin. 

T. L. Leach. 

J. J. Roe. 

Richard Westlake. 

A. M. Wilson. 

Rankin Wilson. 

A, E. Salisbury. 

C. D. Salkeld. 

W. Ralph Salter. 

Dr. T. Tweed Samis. 
Samuel, Son & Co. 

P. J. Batkin. 

A. A. Bartlett. 

George T, Pepall. 

Harry M. Samuel. 

Grant E. Sanden. 

C. R. Sanderson. 

B. K. Sandwell. 

Sangamo Co. Ltd. 

G. W. Lawrence. 

D. C. Patton. 

Prof. R. M. Saunders. 

W. J. Saunders. 

Dr, H. Crawford Scadding. 
Thor A. Schnaufer. 

W. P, Schorman, 

Charles V. Schurgin. 

Dr. Frank R. Scott. 

W.. P, Scott. 

Scythes & Co. Ltd. 

F. Duff. 

H. A. Stephens. 

E. B. Wallace. 

F. Wilkinson. 

J. A. Scythes. 

Norman Seagram. 

Jas. J. Seeker. 

A. H. Seguin, 

Dr. George Shanks. 


R. Glenn Tait. 

E. George Taylor. 
J. W. R. Taylor. . 
W. E. Taylor. 

D. C. Tennant. 

J. A. Terrace, 
David R. Thomas. 


Underwood Elliott Fisher 
C. L. Douglas. [Ltd. 
J. L. Seitz. 

Lee Trenholm. 


S. 


Frank Shannon. 

Dr. Fletcher B. Sharp. 
W. J. Shave. 

James Shearer. 

S. L. Shendroff. 

Dr. Norman S, Shenstone. 
David Shepherd. 

Prof. N. E. Sheppard. 
Joseph B. Sherratt. 

Dr. R. V. B. Shier. 

Albert Shifrin. 

C, R. Shorney. 

F. W. Shorney. 

H. D. Short. 

Clifford Sifton. 

Prof. H. B. Sifton. 

James R. Sim. 

C, Watson Sime. 

Morris I. Simpson. 

Robert Simpson Co. Ltd. 

N. E. Agar. 

J. M. Brady. 

E. G. Burton. 

J. G. Clark. 

H. G. Colebrook. 

Gordon Graham. 
Maurice Grimbly. 

Frank Hay. 

J. D. H. Hutchinson. 

F. P. Whitehouse. 

R. Wilkinson, 

D. G. Sinclair. 

Neil Sinclair. 

L. G. Singer. 

P. B. Sirvent. 

J. Bright Skaith. 

Thos. H. Skinner. 

Henry C. Sloan. 

A. Douglas Smith. 

Arthur Smith. 

G. Harrison Smith. 

Prof. H. G. Smith. 

H. M. Smith. 

Dr. Sidnev E. Smith. 
Thomas N. Smith. 


T. 

J. C. Thompson. 

R. H. Thompson. 
Andrew Thomson. 
Stanley McD. Thomson. 
H. A. Tipple. 

0. W. Titus, 

John A. Tory. 


U. 

United Drug Co. Ltd. 

G. F, Bullock. 
Becher R. Gale. 
John R. Kennedy. 


V. H. Smith. 

Victor R. Smith. 

C. Allen Snowden, 

Mrs. H. B. Spaulding. 

Dr, H. B. Speakman. 

Karl J. Springer, 

Spruce Palls Power & 

Paper Co. Ltd. 
Fraijc Barber. 

Geo. Barber. 

B. J. Donovon. 

L. W. Kerr. 

J. V. Kinsman. 

Leslie Price, 

Miss P. E. Rowlandson. 

S. R. Smith, 

T. H. Stevens. 

C. S. Wilton. 

Standard Chemical Com- 
pany Limited. 

Robert M. Sedgewick. 
Standard Sanitary & 

Dominion Radiator Ltd. 
J. N. Stanley. 

Taylor Statten. 

Joseph S. Stauffer. 

George H. Stedman. 
George E. Steel. 

Steele Briggs Seed Co. Ltd. 
A. T. Higgins. 

R. C. Steele. 

H. W. Wadley. 

Leonard M. Steinberg, 
Norman C. Stephens. 

P. G. Stevens. 

Collier Stevenson, 

Dr. Elizabeth L. Stewart. 
J. T. Stirrett. 

A. B. Stodart. 

J. Bernard Stolte. 

P. W. Stone. 

Dr. C. E. Stothers. 

H. C. Strange. 

A. T. Stuart. 

G. P. Summers. 


J. S. D. Tory. 

J. J. Traill. 

James D. Trees. 
Sanford S. Trilling. 
Edward J. Tucker. 

H. M. Turner. 

Mrs. J. B. Tyrrell. 


United Drug Co. Ltd. 
Bruce D. Ross. 
Eldon H. Waldruff. 
Daniel Urquhart. 

N. C, Urquhart. 
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V. 


Dr. W. L. Valens. 

J» J, Vaughan. 

0, D. Vaughan. 

Mrs. 0. D. Vaughan. 


T. K. Wade. 

G. G. Waite. 

J. H. C. Waite. 

R. S. Waldie. 

Dr. Frank N. Walker. 

H. L. Walker. 

Miss Jessie E. Walker. 
Lewie D. Walker. 

Warren Walker. 

C. A. Walkinshaw. 

W. S. Walton. 

Jas. Wardropper. 

Tracy D. Waring. 

Geo. R. Warwick. 

Walter F. Watkins. 

J. Graeme Watson. 

W. G. Watson. 

A. K. Watt. 

E. H. Watt. 

Herbert H. Webb. 

Prof. W. J. Webber. 
Stanley M. Wedd. 

N. A. Weir. 

P. G. Welford. 

West Disinfecting Company. 
Dr. A, E, R. Westman. 


Ralph Yeomans. 
Dean C. R. Young. 


Samuel J. Zacks. 


John Aird. 

Dr. C. H. Best. 

Hon. Colin A. Campbell. 
Prof. S. N. F. Chant. 
John H. Colville. 

Dr. J. A. Dauphinee. 

D. Moffatt Dunlap. 

Murray P. Fleming. 

A. J. Flood. 

Dr. W. R. Franks. 
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THEN AND NOW 


T he Royal Canadian Institute has as its object the promotion of 
science and the results of scientific research. It attempts to in- 
form and educate the public on important matters of general interest; 
to stimulate research and to act as liaison between the scientist and 
the public. 

The Institute was established in 1849 in Toronto, at that time 
the capital of Upper Canada, by a small group of surveyors, archi- 
tects, and civil engineers. When incorporated in the Province of 
Upper Canada in 1861 it was definitely to serve Upper Canada 
which, in the enlarged Dominion of Canada, came to be the Prov- 
ince of Ontario. If it had been established after Confederation it is 
likely that it would have been called the Ontario Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. 

A story of interest from the pen of Sir Sandford Fleming, a great 
Canadian and a pioneer in engineering, describes the enthusiasm of 
the early founders : — On February 8th, 1850, a meeting was held to 
discuss plans for the newly formed organization. Only two members 
attended, F. F. Passmore and Sandford Fleming The prospects of 
the young Institute were not brilliant, but the two determined to act 
with energy, if not with entire regularity. After much silence and 
long waiting in vain for other members to appear, the one addressed 
the other in these words : “This looks bad— we must, however, pro- 
ceed, as the saying is, to make a spoon or spoil the horn. Let one of 
us take the chair and the other act as secretary,” and so agreed, 
dispensing in the emergency with a quorum, they passed a series of 
resolutions with complete unanimity. No amendments were offered 
and time was not spent in long discussions; those present deemed 
it a dispensable formality to have “movers” and “seconders” to the 
motions submitted. As appears by the minute book the meeting sim- 
ply “resolved” this or that. One resolution adopted and formally 
placed on record, reads : “Resolved, That the members of the Canadian 
Institute do after this date meet once a week, on each Saturday at 7 
o’clock p.m., in the Hall of the Mechanics’ Institute. The first meeting 
to take place on Saturday next, February 16th, 1850.” No fault was 
ever found with the action taken on that occasion and meetings 
have been held without interruption since that date. 

At the earlier meetings, papers on scientific problems of the day 
were read and discussed and laboratory work was carried on by the 
various sections which were established under the administration of 
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the Institute. The most important of these were the Biological Sec- 
tion, the Geological and Mining Section, and the Historical Section. 

The early publications of the Institute, beginning with the year 
1851, were also of great value because they were the only ones of their 
kind in the scientific field in Canada. The first of these publications, 
'The Canadian Journal: a Repertory of Industry, Science, and Art,” 
was edited by Henry Youle Hind, who conducted explorations in 
western Canada, and there followed the well-known series on “Toronto 
of Old” by the Rev. Henry Scadding, D.D., who was President of the 
Institute from 1870 to 1876. 

When the Canadian Institute moved from its building at the 
corner of Richmond and Berti Streets in Toronto in 1905 to become 
more closely associated with the University of Toronto it began to 
establish a more direct communication with the public. On April 
2nd, 1914, His Majesty the King granted permission to the title 
“Royal” and it became the Royal Canadian Institute. 

In aiding the public to appreciate and understand the value 
of research, the Institute has had an important influence in increasing 
research facilities in Canada. During the First World War the Royal 
Canadian Institute established a Bureau of Scientific and Industrial 
Research to promote closer co-operation between science and industry 
in the prosecution of the war. As a result of publicity given to the 
value of enlisting scientific aid in the war effort, the federal govern- 
ment appointed an Honorary Advisory Council on Scientific and 
Industrial Research which later developed into the National Research 
Council with extensive laboratories in Ottawa. Public realization of 
the value of science after the war led to the establishment of the 
Ontario Research Foundation and to increased grants for research in 
the universities. 

During the last few years the Institute has been playing an 
important part in the promotion of the conservation of our natural 
resources. It co-operated in the formation of the Guelph Conference 
organized to study these problems and make representations to the 
Provincial Government. 

Scientific research was never more necessary than it is to-day 
in enabling us to develop the resources of our country so that they 
will yield the greatest possible return. The public should be enlight- 
ened on the applications of science to modern problems. 

The contributions of science to our material welfare are, however, 
only a part of its significance to mankind. Probably even more im- 
portant is its general educational value. It opens to us a broader 
vision of the world, developing more accurate habits of thought, and 
thus leading to a greater enrichment and enjoyment of life. For 
these reasons the educational work of the Royal Canadian Institute 
is one of the most valuable of its activities. 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto oF the following 
scientific societies. 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. 

(b) The British Association for the Advancement of 
Science, 1897 and 1924. 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 

2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of 
adopting for the whole earth twenty-four standard meridians, fifteen 
degrees apart in longitude. He published many papers on this sub- 
ject, and with the co-operation of the Institute, the zone system of 
time-reckoning was adopted in most of the countries of the world. 

3. Th« Museum. 

The Ontario Archaeologicail Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4. The Ontario Good Roads Association. 

The Ontario Good Roads Association was organized as the out- 
come of a meeting called bv the Canadian Institute in 1894. 

5. The Publications. 

The publications of the Institute have appeared as follows : — 

(1) “The Canadian Journal: a Repertory of Industry, Science, 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 1855. 

(2) “The Canadian Journal of Science, Literature, and History.” 
15 vols., 8vo. Begun January, 1856, ended January, 1878. 

(3) “Proceedings of the Canadian Institute.” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archaeological Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the Province of Ontario, 1886-1894. 
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(5) Minor Series. “Proceeding of the Canadian Institute." 
From 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Royal Canadian Institute.” Begun 
October, 1890, and up to October, 1945, twenty-five volumes 
have been published. This publication contains scientific 
papers on technical subjects relating to all branches of 
science. These papers are submitted by those doing research 
work. The publication is sent to learned societies through- 
out the world, and these societies send their own publications 
in exchange. Any Ordinary member of the Royal Canadian 
Institute may receive a copy of this publication upon 
request. 

(7) “Proceedings of the Royal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 1936 
and to date eleven volumes have been published. 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Dr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

6. The Library. 

, As a result of the exchange of publications with learned societies 
for the past ninety-seven years, the Institute has built up a most 
important scientific library containing thousands of volumes which 
are indispensable to scientific workers and are not otherwise avail- 
able in this part of Canada. This library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 

7. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Research, 
the forerunner of the National Research Council, was appointed by 
the Dominion Government, and that the Ontario Research Foundation 
was instituted through the co-operation of the Ontario Provincial 
Government and manufacturers. 

8. University Grants. 

The Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1 945 - 1946 

As presented to the 97th Annual Meeting, Saturday, April 6th, 19Ip6, 
held in the Royal Ontario Museum. 

In presenting this report, I must first disclaim any credit for the 
organization of the past season’s work. Mr. Eadie, your President 
elected a year ago, found it necessary to resign in December, 1945, owing 
to his having to move to Montreal. He left behind him a well-organized 
programme which has taken very little attention on my part to carry 
out. 


The public lecture programme this year consisted of twenty lectures 
given as usual on Saturday evenings in Convocation Hall, beginning 
November 3rd, 1945, and ending on March 30th, 1946. The total 
estimated attendance was 22,600 which is an average of 1,130 per 
lecture. On two occasions, namely the lecture on “Wildlife in Action” 
by Dr, Pettingill and that on “Liquid Air — Its Properties, Uses, and 
Misuses” by Dr. John Satterly, it is estimated that two or three times 
the capacity of Convocation Hall was. turned away. 

The entertainment of our speakers was arranged by a committee 
with Dr. Agnew as chairman. This is an important function of our 
operation and all our lecturers have commented favourably upoh the 
hospitality shown them while in Toronto. 

There is very little doubt that there is a growing appreciation of 
these lectures on the part of the public. This is indicated by the report 
of the Membership Committee which shows that 286 new members were 
elected this year ; an all-time record. The Membership Committee was 
responsible for obtaining 106 of these while the membership at large 
sponsored' 142 applications. It is significant, however, that 37 applica- 
tions were received from unsolicited sources. This healthy growth is 
further emphasized by the fact that there were only 76 resignations, 
which with 24 members deceased, gave a net gain of 186 new members 
for the year. The total membership now stands at 1,921. The Mem- 
bership Committee, so ably directed by its Chairman Dr, Meen, is to be 
congratulated on this record. 

Also great credit for the growth in interest must go to the Publicity 
Committee under Mr. Publow as chairman. The thanks of this meeting 
must include Mrs. 0 D. Vaughan who arranged so ably for advance 
press notices and the weekly press interviews of the various lecturers. 
Certain of our lectures have been considered of sufficient interest and 
importance by commentators to be referred to on the radio broadcasts. 
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May I emphasize strongly the necessity of continuing a well-organized 
publicity campaign? 

Your Council presented a brief this year which was presented to 
the Royal Commission on Secondary Education. In this brief, the 
importance of the Royal Canadian Institute lecture system in stimulating 
public interest in the necessity and advantage of education was 
stressed; and it was suggested that this system could be expanded to 
centres other than Toronto if financial help were provided. 

It was also pointed out in the brief that young people in high school 
should be given more thorough instruction in the way in which they are 
governed, and also in the responsibilities which go with freedom. Such 
instruction should, however, be given with no thought of political 
propaganda. 

On the financial side, we have again a small balance to show on 
operations. The audited statement prepared by our appointed auditors, 
Mr. H. F. Vigeon and Mr. H. C. Brown, shows a net balance on opera- 
tions for the year of $678.44. We are to be congratulated in having 
such a competent Finance Committee under the chairmanship of Mr. 
John S. Dickson. The audited statement can be seen at the Royal Cana- 
dian Institute headquarters. 

Dr. E. Horne Craigie, our painstaking Editor, reports that during 
the session 1945-46, vol. 10 of the “Proceedings” and vol. 26, part 2, of 
the “Transactions” have been published. The “Proceedings” as usual 
contains a record of the year’s activity. The following two papers were 
published in the “Transactions” : “Peromyscus Maniculatas Maerorhinus 
and the problem of Insularity” by T. T. McCabe and T. M. Cowan ; and 
“A Botanical Survey of Waterloo County, Ontario” by F. H. Mont- 
gomery. 

The Library Committee under the able chairmanship of Mr. Bruce 
Murray has given a great deal of thought to the question of the future 
of the Library. The Royal Canadian Institute has many valuable refer- 
ence publications among its 33,677 volumes and it continues to receive 
many exchanges which are also valuable. 

It must be recognized, however, that with the growing facilities of 
the more wealthy organizations such as the University of Toronto Lib- 
rary and the Toronto Public Library, it is a debatable question whether 
the Royal Canadian Institute should maintain a separate library or 
whether it should have a Royal Canadian Institute section in one of the 
other libraries. This problem is one which should be considered and 
settled immediately by the incoming executive. 
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For a little over a year, your Council has known that the Univer- 
sity of Toronto proposed to take over the Royal Canadian Institute 
headquarters building at 198 College Street, at a proper valuation, 
to make room for the new Chemistry building. Consequently your 
Council negotiated the purchase of a property at 189-191 College 
St, the southwest corner of College and Henry Streets, which can be 
converted at a reasonable expenditure into a very presentable head- 
quarters. 

Unfortunately, owing to the present housing regulations, we have 
not been able to take over our new quarters on College Street, as it 
has been, and still is, used as a rooming house. This faced your 
Council with the necessity of finding temporary quarters. We were 
very fortunate in getting space in the building at the southeast corner 
of St. Clair Ave. and Avenue Road. In this connection, may I point 
out that the very arduous task of finding these quarters and moving 
into them devolved on another committee headed by Mr. Frank 
Publow. He has put an enormous amount of work into this under- 
taking. Dr. Harvey Agnew, a member of this committee, success- 
fully negotiated for the quarters on St. Clair Avenue West into which 
we are now moving. 

There is a large amount of equipment, etc., which cannot be taken 
to the new quarters. Dr. Holden very kindly arranged with the 
University of Toronto authorities to store this equipment in Univer- 
sity buildings. 

It -is problematical as to when we shall be able to take possession 
of our new quarters on College Street. In the meantime, however, 
the space is rented and the Institute is not losing financially. 

I am pleased to announce that your Council, in co-operation with 
the Toronto Field Naturalists’ Club, has arranged a series of five 
lectures with the National Audubon Society to be given at Eaton 
Auditorium on October 16th, November 11th, December 10th, Janu- 
ary 13th and February 10th. Notices about these lectures will be 
sent to the members at a later date. 

All arrangements for the entertainment this evening have been 
made by a committee under the chairmanship of Mrs. O. D. Vaughan, 
to whom the thanks of the membership are again due. 

There are two executive members who are retiring from office 
this year after having given long and valued service. They are Dr. 
Sigmund Samuel, Honorary Treasurer, and Mr. George C. Gale, 
Honorary Secretary. I know we all thank them for their valuable 
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contribution and are glad to announce that they have consented to 
continue on the Council where their experience will be very welcome. 

Finally, no report of the Institute would be complete without 
mention of the efficient services of our staff : Mrs. Rawlings, Execu- 
tive Secretary ; Miss Styles, Assistant Secretary; and the Librarian, 
Mrs. Warrener. We are indeed very fortunate in having this hard- 
working, efficient and courteous staff. 

In conclusion, may I thank one and all members of Council for 
the help they have given me in carrying out the programme this year. 

Respectfully submitted. 


T. R. LOUDON, 

President. 
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The St-turday Evening Lectures 

One of the objects of the Royal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of every member of 
the community, it is necessary to create an intelligent public who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their own field. The purpose is to interpret scientific research for 
the public. 
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^^Building Wings for Words^^ 

T. W. EADIE, B.Sc. 

General Plant Manager, Western Area, Bell Telephone Company of Canada, Toronto, 

PRESIDENTIAL ADDRESS 


November 3rd, 1945. 

The expansion of the physical scope in the field of communications 
might best be conveyed by a comparison of telephony of sixty-nine years 
ago and the present. It was only sixty-nine years ago that the first com- 
munication of the spoken word passed over a line between Brantford and 
Paris, a distance of less than 10 miles. Today, had it not been for inter- 
ruptions in expansion due to conditions of war, undoubtedly one would be 
able to speak from any inhabited country to any other country with every 
assurance that even the finer inflections of the voice would be easily recog- 
nized at the most distant point. 

Only sixty-eight years ago the first telephone line in the city of 
Toronto was installed between Mr. Lee’s apothecary shop on King Street 
and his home on Queen Street. It is estimated that last year 635 million 
conversations were carried over telephone lines in this same city. 

The simple hand-operated switch provided the earliest means of inter- 
connecting two physical circuits. Today there is the complicated mechan- 
ical device which, speaking of Toronto alone, through the actuation of the 
dial wiU connect a telephone with any one of the other 275,000 in the city. 
The operation of the dial system as a means of establishing connections 
over long distances is foreseen in the not distant future. 

Paralleling the development in the field of wired communication there 
has been the development in the wireless or radio field. These, it is felt, 
are supplementary rather than competing means of communication. 
There is presently no apparent possibility that the transmission of impulses 
over wires will be replaced by impulses or waves transmitted through 
space. 

In the growth of telephonic communication, one of the greatest prob- 
lems has been that of carrying the ever increasing number of wires. Long 
ago a single wire strung on available structural supports, between trees 
or across roof tops, when coupled with a ground return provided the needed 
circuit. A single wire soon was replaced by pole lines with crossarms to 
support many wires. Later, the open wires were replaced by small 
bunches of wires contained within a cylindrical lead sheath — ^the whole 
being called a cable. In time, the aerial construction was replaced by 
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larger cable in underground conduits. We are continually under pressure 
to replace the smaller cables by ones of greater capacity. From a single 
wire on an aerial structure, we have grown to 6,000 wires, each electrically 
isolated by wood pulp insulation, under one sheath that is not the size of a 
stovepipe. This provides facilities to interconnect 3,000 stations with any 
other 3,000 stations. It would have required 100 fully-loaded pole lines 
to provide an equal capacity. 

A toll cable which is capable of carrying 3,000 separate conversations 
over long distance contains six tubes for broad band transmission, and 
could if the need arises transmit television signals from point to point. 
Four hundred and eighty simultaneous conversations can be provided for 
within the two million cycle band transmitted along the shell of each tube. 


^Wildlife in Action^^ 

OLIN SEWALL PETTINGILL, Jr., Ph.D. 

Assistant Professor of Zoology at Carleton College and the University of 
Michigan Biological Station. 


November 10th, 1945. 

At this lecture selections were shown from six miles of coloured film, 
some of it in slow motion, which Dr. Pettingill had taken in 20,000 miles 
of travel in recent years. He said that he hoped the moving pictures 
would be a reminder that our wildlife resources must not be depleted by 
neglect but appreciated more than ever before and rigidly conserved for 
the benefit of future generations. 

Among the interesting moving pictures were studies of birds, animals, 
and reptiles in their natural habitat in the prairies, the mountains, the 
woodlands and waterways. Most of the film was devoted to bird subjects 
Among the many interesting scenes in this category was the weird court- 
ship dance of the prairie chicken. Here the birds appear on a “tourna- 
ment ground,” the separate areas apparently marked off by mutual con- 
sent, where the males perform their dances. Other pictures showed the 
wild turkeys of the Georgia pine groves. These are the largest of the 
inland birds and are capable of strong flight. They are not to be confused 
with the turkey used for food which is a different bird that originated in 
Mexico and Central America, was domesticated in Europe and was then 
brought back to America. The beautiful avocets were shown in slow 
motion performing peculiar antics in order to distract the stranger from 
their nests. The acquatic displays of the Western grebe with legs at 
stern “where an outboard motor should be,” and gorgeous tanagers, 
orioles, hummingbirds and finches were also illustrated. 
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Of the animals depicted, the prong-horned antelope of the western 
prairies, the fastest four-footed animal of the continent, demonstrated how 
a revival of a species could be brought about through rigidly enforced 
game laws. This graceful animal had been almost exterminated but now 
has greatly increased. The pictures also showed the problems of a mother 
possum with her nine young. 

In the category of reptiles there were the puff-adder and the side- 
winder rattlesnake. The former was described by the lecturer as “the 
world’s greatest bluffer” and was shown in its protective defence of feign- 
ing death. 


^^Light as a Means of Surviva^^ 

HENRY L. LOGAN, P.E.(E.), Fel.A.I.E.E. 

Engineer-Consultant, The Holophane Coonpany, Incorporated, New York, N.Y. 

November 17th, 1945. 

In mankind’s struggle for survival the evolution of the eye has been 
one of its most valuable safety mechanisms. 

Two main properties of the eyes are rod vision and cone vision. The 
visual function of the eyes is related to their fundamental physiological 
function as organs to ensure survival of the individual. The cones are the 
visual agents which convey clearly defined, coloured images to the brain 
and constitute only five per cent of the retina. The rods convey stimuli 
to the brain not only for conscious vision but also to initiate reflex impulses 
to the entire nervous system. It is through the function of the latter that 
individuals react automatically to the stimulus of light and vision, by duck- 
ing, or moving otherwise “instinctively,” to avert danger. If we had to 
take time to think we would be destroyed by the hazards of our environ- 
ment. 

Scientists believe that early human evolution occurred in the neigh- 
bourhood of the 70-degree isotherm which is that geographic region where 
Ihe mean aimual temperature is 70 degrees. From this hsnpothesis it was 
deduced that the distribution of light in this climate would most nearly 
approximate the ideal for the human eye and consequently in recent years 
studies have been made along the 70-degree isotherm with a view to im- 
proving indoor lighting. 

Successful practical results have followed this study of natural illum- 
ination and guide lines have been developed to measure the efficiency of 


18 



artificial lighting. By this means it has been revealed that virtually all 
present lighting systems, including indirect and semi-indirect systems, 
have common faults of too much light above the horizontal line of sight 
with deficiency and discomfort below. 

The form of lighting which has been found to give almost perfect 
dis tribution and comfort and comes closest to optimum natural distribu- 
tions is large area, built-in direct lighting in conjunction with sufficiently 
reflective surfaces below. A good example of this is continuous fluores- 
cent lighting flush with the ceiling with proper room finishes. 

Up to now the main concern in lighting has been to create a quantity 
of light which serves the cones but owing to faulty distribution, fails to 
serve properly the rods of our visual equipment. ’ One result has been a 
high percentage of preventable accidents under conditions of artificial 
illumination. 

An ifistrument that would respond to light in all visual zones in the 
same way as the “standard eye,” was developed to make the natural light- 
ing measurements that resulted in the “guide lines” chart (Flux Analysis 
Diagram) . 

Another instrument was developed to make the same kind of measure- 
ments of artificially lighted fields of view. Diagrams made with the latter 
are checked against the optimum conditions discovered through the former 
instrument, and by this means artificial lighting systems can be corrected 
to correspond to optimum natural conditions. 

These developments offer the promise of creating artificial luminous 
environments that will not only satisfy cone vision (light for “seeing” — 
object sense and color sense), but will also fully stimulate individuals 
physiologically, enhancing their safety and well-being in artificial environ- 
ments. 


"l\\e New Status of the Light Metals" 

H. H. RICHARDSON, M.Sc. 

Vice-President, Aluminium Laboratories Limited, Montreal. 

November 24th, 1945. 

Under the necessities of war, especially in the field of aviation, the 
production of light metals was enormously increased. One of the im- 
portant post-war problems is to find peace-time uses for this greatly 
enhanced productive capacity in both aluminum and magnesium. 
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Aluminum production rose to more than five times and magnesium to 
more than ten times their pre-war figures. In the case of aluminum this 
meant a jump from 70,000 tons to 500,000 tons yearly in Canada, made 
possible by the construction of the Shipshaw and extensions to the Arvida 
plants. This had altered Canada’s relative position as an aluminum pro- 
ducing country. Before the war it was third, exporting 60,000 tons of its 
70,000 tons annual production. Now Canada is second, ranking next to 
the United States. 

While no aircraft failed to be produced for lack of light metals, the 
situation during the war was at times critical, especially in one period of 
1943 when submarines menaced the supply of bauxite from South America 
to both Canada and the United States. 

It is hoped that uses will be found for at least 200,000 tons of alum- 
inum per year in the combined domestic and export markets, and to this 
end research work is under way to reduce costs, improve qualities, and 
discover new uses for the metal. Expansion of the well-known uses of 
aluminum such as in cooking utensils, and its employment in new fields 
are the main directions in which the surplus may be taken up. 

About new uses, one of the most significant developments is the con- 
struction of 60,000 temporary houses of aluminum in England. In these 
houses the side walls, roofs, floors, and interior partitions are made of 
aluminum. The experiment offers a valuable field for study of the possible 
introduction of this metal in the construction of permanent houses. In 
Canada a factory pre-fabricated house has been built partly of aluminum. 

Test houses of aluminum in the tropics kept an interior temperature 
ten 'degrees lower than outside. 

Another future possibility for aluminum is in the construction of farm 
buildings and particularly of roofs ; its corrosion-resistant properties giv- 
ing longer life and eliminating the necessity for painting. It is probable 
that in between five and ten years most automobile bodies will be made of 
aluminum. Its advantages for this purpose are in its lighter weight and 
its resistance to corrosion. It would reduce the uneconomic waste of 
scrapping cars after a short life. The use of aluminum in the construc- 
tion of railway cars will probably be extended. 
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^^Newer Applications of Photosraphy^^ 

WALTER CLARK, Ph.D. 

Assistant to the Vice-President in Charge of Research, Eastman Kodak Company, 

Rochester, N.Y. 


December 1st, 1945. 

No very outstanding advances were made in photography as a result 
of the War. The war-time uses of photography were largely the same as 
those in time of peace, but the ultimate objective was changed and there 
was a marked acceleration in the application of known principles. 

Among the important military uses of photography was that in the 
field of reconnaissance. Good results were obtained in night aerial recon- 
naissance of the enemy retreat across the Rhine. These pictures were 
taken with the aid of flash bombs. Electric flash lamps were also used 
but were effective only at low altitudes. Periscope photography, by which 
pictures of enemy shore-lines are taken from the periscope of submerged 
submaries, was used in reconnaissance before landings. Advances were 
also made in underwater photography for exploring enemy obstructions 
and also in the salvage of sunken ships. Underwater photography pre- 
sents special problems because of scatter, and the fact that the light trans- 
mitted is confined to the blue-green. 

Photography was also used in connection with radar, the radar screens 
of aeroplanes being photographed and the prints later employed in brief- 
ing air crews. 

High-speed photography with exposures as short as one one-millionth 
of a second is now in use. This has been employed in the study of ballis- 
tics, taking pictures of the emergence of a bullet from a muzzle, and also 
in the photographic examination of explosions. The combination of high- 
speed and X-ray photography is another new application, exposures as 
short as one millionth of a second being attainable. This year, a 100 mil- 
lion volt X-ray machine has been built with unprecedented penetrating 
power. By the combination of high-speed and X-ray photography it has 
been possible to photograph the progress of a bullet passing through steel 
armour. Its industrial use is most important. 

Photography by infra-red rays has many applications. It is used in 
criminology, in detecting forgeries in art, in photographing in the dark 
or at great distances. It also has important applications in geological and 
forestry surveys. 
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Improvements in films and plates have made possible much better 
astronomical photography. With these more sensitive films and plates it 
is now possible to obtain results from the 100-inch telescope which it had 
previously been expected could be obtained only from the 200-inch teles- 
cope now in the course of construction. The coronagraph, by which the 
corona of the sun can be photographed without there being an eclipse, is 
also a new development in astronomical photography. As a result of the 
working out of plates specially sensitive in certain spectral regions, much 
has been learned of the composition of the atmospheres of the planets, and 
many new stars have been discovered. 


^The Story of Plastic Surgery^^ 

STUART D. GORDON, M.B., M.S., F.R.C.S.(C.), F.A.C.S. 

Surgeon, Toronto General Hospital, and Chief Plastic Surgeon, 
Department of Veterans^ Affairs. 


December 8th, 1945. 

It is obvious that a specialty cannot spring full fledged from the parent 
art as something entirely new, but must have behind it a long and perhaps 
tortuous time of trial. And so it is with plastic surgery. Speaking 
generally, plastic surgery is that branch of the art of surgery which deals 
with the treatment of deformities, be they present from, or acquired after, 
birth. 

Hindu holy books tell of an operation for repairing the lobe of the 
ear from a fold of skin taken from the neck performed about 3,000 years 
ago in the upper valley of the Sind. Damage to the lobule probably resulted 
from the custom of piercing children’s ears. Fifteen different plastic 
operations are described by the Indian surgeons. A common punishment 
in India at that time was the cutting off of the nose. As a result of this 
penalty a remedial operation was devised consisting of turning down a 
flap of forehead skin and grafting it to the nose. This method is still in 
use and is known throughout the world today as the Indian method 
of nasal repair. The 6th Century B.C. saw the beginning of a decline in 
India of surgical science which became more and more buried under taboos, 
religious doctrine and rules. 

Hippocrates, the Father of Medicine, who was bqrn in 460 B.C., was 
also the first to devise a method in the treatment of a fractured jaw, fol- 
lowed in principle in modern plastic surgery. He tied the teeth together 
to hold the jaw in place, using either a gold wire or flaxen thread. Galen 
in the second century A.D. was the greatest medical name in Roman times. 
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He was the first, so far as is known, to treat hare-lip, thus contributing 
to the development of plastic surgery. 

The fall of the Eoman Empire was followed by dark ages for medi- 
cine. The surgical renaissance in Europe, when it came, was based on the 
old Greek culture. From the Renaissance onward there was a slow and 
gradual improvement in the practice of surgery. Thus towards the close 
of the 13th Century Jehan Yperman of Ypres treated hare-lip much as 
originally suggested by Galen. In the 14th Century, Guy de Chauliac 
treated fractures of the jaw by the Hippocratic method. During the 15th 
Century an itinerant Sicilian family named Branca revived the operation 
for nasal repair, the details being passed from father to son for genera- 
tions. Caspar Tagliacoz 2 i in the next century became famous for his 
ability to make new noses. He lifted a flap of skin from the arm and 
fastened it to the remains of the nose, a special leather harness of his 
devising holding the arm in position until it was safe to divide the flap. 

Other surgeons who have contributed to what is now the specialty of 
plastic surgery are Dupuytren who described a lesion of the hand which 
leads to crippling deformity and classified burns according to depth of 
burn ; Diffenbach who described the use of definite shifts of skin to repair 
defects about the mouth ; Langenbach who developed a satisfactory oper- 
ation for the repair of a cleft palate ; and Nelaton with his contribution to 
nasal repair. 

In the grafting of skin which is one of the best known of the plastic 
operations, two methods are used: attached grafts which have not been 
completely cut away from the original site, and free grafts in which the 
skin used is completely detached from another portion of the body. 

In the first great war for the first time in history a special hospital 
was set aside for treatment of injuries of the face by the E.A.M.C. The 
last war saw the first Canadian plastic surgery unit in action. Today the 
specialty stands firmly established as part of the art of surgery, broadened 
and strengthened by the trial and lessons of modern warfare. 
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^^How’s Your Imagination?^^ 

HERBERT H. LANK 

Vice-President, Canadian Industries Limited, Montreal. 

December 15th, 1945. 

In the advancement of all kinds of science the faculty of imagination 
has played an important role. Inventive genius is mainly applied imag- 
ination. This faculty was one of the decisive factors in the war, and it 
is not too much to say that the Allied Nations won because our scientists 
had the more fertile imaginations. 

No branch of science reveals the importance of imagination more than 
does chemistry. Yet this must be combined with patient and systematic 
research. There are no miracles in chemistry. There have been great 
discoveries, and there will be more because with all their skill and dili- 
gence chemists have caught only a few facts out of an ocean of possibili- 
ties. 


As a general rule each new development answers some human demand 
strong enough to create a market. Nylon offers an excellent example. 
The appearance of the first pair of nylon stockings on the market in May 
1940 marked the culmination of a research and pilot plant development 
that had taken ten years and an expenditure of ten million dollars. It was 
the discovery of a brilliant chemist. Dr. Wallace Carothers, and a group 
of du Pont chemists who in a quest for knowledge regardless of immediate 
practical value succeeded in rivalling nature in the creation of giant mole- 
cules which were later found to be adaptable both to textile fibre and 
plastics. 

Plastics are fulfilling endless needs and only a comparative few of 
their potential applications have been worked out. But there is no such 
thing as a universal plastic. Each possesses characteristics to meet a 
specific need. No one plastic possesses all the virtues. Another recent 
chemical development which has captured the public imagination is the 
insecticide DDT, yet that had been found by a Swiss chemist more than 
70 years ago and forgotten until 1942 when an urgent military need arose 
for it. 

There are many frontiers of science still to be crossed. They are 
suggested by a few questions, the answers to which might lead to the 
foundation of a great new industry. Why is grass green? What makes 
glue stick? What is starch? What is lignin? What is chlorophyll? 
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The lecturer displayed and demonstrated a number of samples of new 
products of science. Among them were a modern hearing aid weighing 
six ounces, yet incorporating in one case the three-tube amplifier, micro- 
phone and batteries ; a miniature radio of five tubes no larger than a cigar- 
ette case which one may use while walking on the street; nylon stockings 
of the sheerest knitted fabric ever manufactured ; a plate made of nylon 
which is virtually unbreakable; a nylon bearing which runs without lubri- 
cation; a “Lucite” rod which pipes light as metal or glass tubes pipe 
water; samples of polythene, the lightest plastic known; “Cellophane” 
ribbon bearing musical recording; and retardent and water repellent 
chemicals for treatment of textiles. 


^^Liquid Air — Its Properties, Uses, and Misuses^^ 

JOHN SATTERLY, M.A., D.Sc., F.R.S.C. 

Professor of Physics, University of Toronto, Toronto, Ontario, 

January 5th, 1946. 

The lecturer approached this subject by an explanation of the method 
of making liquid air and an outline of the uses; leading to a demonstration 
of unusual reactions which result from its properties. For the latter pur- 
pose the lecture platform was equipped with much of the apparatus of the 
physics laboratory. 

Air, under pressure, cooled down to 350 degrees below zero Fahren- 
heit liquefies and is thus converted into liquid air. This low temperature 
is obtained by means of compressed air allowed to escape through needle 
valves and then continuously circulated in coils around the pipes bring- 
ing in fresh air to be liquefied. The machine at the University of Toronto 
is capable of turning out two and a half gallons of liquid air per hour. 

The constituent elements in liquid air have difl^erent boiling points 
and thus by fractional distillation it is possible to recover them in the 
form of gases. Nitrogen is used in the manufacture of commercial fertil- 
izer. Oxygen is used in welding and for medical purposes. In the late 
war, for the first time, liquid oxygen was employed by aviators flying 
at altitudes higher than 10,000 feet, it being found that this eliminated the 
danger of the condensing and freezing of water in narrow tubes which 
was encountered when oxygen gas made from other sources was used. 
Other gases recovered from the liquid air plant are helium, neon, zenon, 
krypton, and argon. 
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During the war the Department of Physics of the University of 
Toronto supplied 7,000 litres of liquid air a year to Research Enterprises 
Limited where it was employed in an ingenious way to create vacuum in 
radar valves. The principle involved in this operation was that when 
charcoal was cooled with liquid air its consequent low temperature resulted 
in such an increase in absorptive power that it drew air into itself, thus 
exhausting the air from the valves. Another illustrative instance of an 
unusual use of liquid air occurred at the Chippewa plant of the Hydro 
Electric Power Commission of Ontario. An accident to one of the genera- 
tors necessitated removal of the shaft and it was thought that it would be 
necessary to dismantle the unit at considerable cost. To avoid this, the 
shaft was filled with liquid air, or rather its nearest commercial equiva- 
lent, a mixture of dry ice (C02) with spirits. The resulting contraction 
made it possible to remove the shaft with comparatively little expense. 

At the intensely low temperature of liquid air there occur unusual 
reactions which the lecturer demonstrated by several experiments. A 
kettle full of liquid air boiled and “steamed” on a piece of ice. Mercury 
was frozen into the shape of a hammer and used to drive a nail ; also to 
the form of a hook which supported a 20 lb. weight. Evaporating liquid 
air sets up a pressure of 12,000 pounds per square inch which was demon- 
strated by pouring a little into a “pistol” which was then plugged with a 
cork; the expanding gases popped the cork like a missile a considerable 
distance. Iron and rubber dipped in liquid air became brittle and 
breakable; as did eggs, flowers, fruits, vegetables, and goldfish. Many 
salts, especially mercury iodide, change colour when cooled in liquid air. 
A large electric discharge tube sign, showing the letters R. C. I., made by 
the glassblower, Mr. Chappell of the Physics Department of the Univer- 
sity of Toronto, was exhausted by the use of a charcoal tube immersed in 
liquid air and as the vacuum was produced glowed very prominently at 
the back of the stage. Also was demonstrated the lowering of electrical 
resistance of metals with decrease of temperature, the magnetic qualities 
of liquid oxygen, and the combustible nature of cotton waste saturated 
with liquid oxygen, the last being also illustrated with models of the V-2 
bombs, improvised from thin cardboard tubes stuffed with cotton waste. 

Finally, as an extra to the main lecture, a demonstration was given 
of cold flame.” Setting fire to a mixture of two parts of carbon tetra- 
chloride and one part of carbon bisulphide, the lecturer turned up his 
sleeves, bathed his hands and arms in living flames, and dipping an as- 
bestos rope ring in the solution, he placed a halo of fire upon his head. No 
damage resulted. 
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^The Six Nations of Canada^^ 


WILLIAM N. FENTON, A.B., Ph.D. 

Senior Ethnologist, Bureau of American Ethnology, Smithsonian Institution, 

Washington, D.C. 


January 12th, 1946. 

The Great League for Peace existed among the Six Nations of the 
Iroquois Confederacy for more than three hundred years after white settle- 
ment. Tradition attributes its beginnings to a Canadian Iroquois from 
the Bay of Quinte, named Deganawii' dah, and to Hayenhwentha (Hia- 
watha). The two met when they found sanctuary among the Mohawk 
nation. They had the idea that men should cease murdering men of other 
towns, and that tribes as well as villages should live by four dual prin- 
ciples : Peace (Health) , Eighteousness (The Good Word) , Civil Authority 
(Strength), and the League (The Great Law). The two founders set out 
across New York State taking in one after another, the Mohawk, Oneida, 
Onondaga, Cayuga, and Senaca tribes, which became the United Nations 
of the New World, and were governed by a congress of co-equal chiefs 
who were responsible to the matrons of their families. 

The story of the Six Nations of Canada begins conveniently at the 
close of the American Revolution when the Indians, under Thayendanegea, 
whom the English knew as Captain Joseph Brant, decided to cast their 
lot with the Empire Loyalists and migrated beyond the Niagara frontier. 
They settled on the banks of the Grand River to enjoy “forever” a Crown 
grant of six miles on either bank from Lake Erie to its source. There 
they maintained a vigorous nationalism and rebuilt their ancient political 
edifice — ^the Longhouse of their pre-Columbian grandsires. 

The new confederacy of the Six Nations endured on the Grand River 
from 1785 until 1924 when the Indian Act proscribed government by Life 
Chiefs and instituted the elective system. However, the “old council” 
has a substantial following among the older people, particularly among 
those families “who walk in the path of the ceremonies of the Longhouse 
people.” It was to friends among the Longhouse people that the lecturer 
turned in November 1945 for permission to witness the ancient Condo- 
lence ceremony and council for installing a Cayuga chief. 

The deceased chief was Haga’ en' yonk (Abram Charles), who was 
succeeded by his sister’s daughter’s son (John Hardy Gibson). The 
bereaved tribes of the Lower Cayuga Longhouse, known as The Pour 
Brothers, were Oneida, Cayuga, Tuscarora and Tutelo. The Condolers 
from the Onondaga Longhouse, two miles to the west, known as The Three 
Brothers, consist of the Mohawk, Onondaga and Seneca tribes. 
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A procession of the latter, led by a chanting singer calling the roll 
of the founders of the League, proceeds to the Longhouse of the bereaved 
tribes. At their approach a small fire is kindled near the gate of the 
Longhouse. The people of the bereaved and of the condoling tribes line 
up on either side of the fire, chiefs to the fore, the public behind. A 
speaker for The Four Brothers paces slowly to and fro chanting measured 
phrases of welcome with which for centuries grieving tribes had greeted 
the Condolers: “Great thanks that you have passed safely diverse 
obstacles and dangers that beset your journey.” There follows a symbolic 
ceremony of Eequickening to enable the visitors to see, hear, and breathe 
freely. This is returned. 

Both at the ceremony in the open and later in the Longhouse there 
pass from the Condolers to the bereaved and back symbolic strings of 
wampum with each message. After about an hour’s ceremony out-of- 
doors, the visitors are conducted inside the Longhouse where the chiefs- 
occupy two opposite benches placed lengthwise at one end of the house. 
Here Six Songs are chanted by the visitors. The Hsrmn of Farewell to 
the Dead Chief is so sacred to the Iroquois that they will not sanction 
recordings. “Over the Great Forest,” a recitation of the Laws of the 
League, is given only by the Condolers. The remaining burdens of Re- 
quickening, the fourth to the fifteenth, by the Condolers, are again accom- 
panied by the symbolic act of sending strings across to the bereaved ; aE 
but one of these are returned when The Four Brothers reply. 

The climax of the five hours of ceremonial is the presentation of the 
candidate for chiefship and his crowning with the symbolic antlers of 
oflSce. 

A terminal feast follows, and a social dance, called “rubbing antlers,”’ 
carries the festivities well toward midnight. 
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^^Six Years in Canada’s Department of Scientific Defence^^ 

C. J. MACKENZIE, D.Sc., D.Eng., LL.D., F.R.S.C. 

President, National Research Council, Ottawa, Canada. 

January 19th, 1946. 

Although there were a number of substantial military projects under 
way in the National Kesearch Council a few weeks after the outbreak of 
war, it was in the darkest days when the Germans were overrunning the 
Low Countries and France that the real foundations of the Council’s scien- 
tific war activities were laid. In September 1939 this organization had 
300 employees and was operating on a budget of $900,000. Within a few 
years it was supporting a staff of nearly 2,000 and spending nearly 
$7,000,000 per year and had become associated with nearly every scientific 
aspect of the war. 

As a peacetime organization it had contributed significantly to the 
scientific life of Canada during the preceding two decades by awarding 
scholarships and giving grants to university professors to aid research 
thus helping to build up a corps of young scientists who were later avail- 
able for war work. When war broke there was in operation one National 
Eesearch Laboratory. During the war twenty-one other laboratories, 
some small and temporary, others large and permanent, were established. 
These included temporary laboratories for cold weather work at Lake 
Louise, Jasper, Edmonton, Saskatoon, and Winnipeg, an explosive experi- 
mental station at Valcartier, large laboratories in Montreal and Chalk 
River in connection with the atomic energy plant, radar laboratories near 
Ottawa, naval research stations on both coasts, and a permanent group 
of nine buildings and wind tunnels for aeronautical and engineering 
research. 

In addition, practically every laboratory in Canada offered its facili- 
ties to the government, and these laboratories and staffs were welded into 
an informal but highly effective co-operative association. Under the aus- 
pices of the Council, twenty major associate research committees with 
nearly 100 sub-committees directed the scientific program in as many 
broad fields of war research. Liaison offices were opened in London, 
Washington, and Ottawa, and through these channels flowed freely intelli- 
gence and reports on all the secret projects being worked upon in the three 
countries. 

While Canada never had any scientific research organization asso- 
ciated with the Department of National Defence, General McNaughton, 
when he became president of the National Eesearch Council in 193S, fore- 
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seeing the inevitable conflict, began within definite budgetary restrictions 
to initiate some work, and it is greatly to his credit that every project 
started at that time subsequently developed into a major contribution. 
General McNaughton and the late Sir Frederick Banting above all others 
influenced our earliest scientific activities after the outbreak of war. 

Shortly after the fall of France two things happened that influenced 
most profoundly our contribution to the war. The British sent to Wash- 
ington a scientific mission headed by Sir Henry Tizard, and a few patriotic 
Canadians offered to the Government as a gift approximately $1,300,000 
to be used for the prosecution of the war. The timing of these two isolated 
occurrences profoundly affected the course of our scientific effort. This 
British mission disclosed confidentially to representatives of the United 
States and Canadian governments Britain’s experience in the development 
and use in combat of scientific devices ; and also a long list of proposals 
that were still in the “idea” or early development stage. 

From the Tizard mission Canada obtained much first-hand informa- 
tion and advice about scientific warfare and the problems which needed 
attention. It was about this time that the War Technical and Scientific 
Development Committee was formed to administer the fund of $1,300,000 
donated by private citizens. With this it was possible to start work imme- 
diately on any problem without further reference. The first day the fund 
was made available sixteen projects were accepted immediately for which 
$262,700 was allotted. Most of them grew from a modest start into very 
large and successful enterprises. As a result it was possible to get on 
with months of valuable planning and investigations before official accept- 
ance of and financial support for a project could be obtained. 

In March, 1939, one lone scientist. Dr. John Henderson of the National 
Research Council, went to England on the invitation of the Air Ministry 
and was given all the information about radar, the secret device for detect- 
ing aircraft. He was then the only man on this continent who was in on 
the secret. By late winter one crude set had been designed as part of the 
first defence works at Halifax; this was the first operational set on this 
continent. From then on progress was rapid and by the end of the war 
Canada had designed thirty different types of equipment. Radar equip- 
ment to a gross value of three hundred million dollars was designed in 
Canada and built by Research Enterprises Limited. The proximity fuse 
was a suggestion brought over from England by the Tizard mission on 
which a group at the University of Toronto did valuable early work under 
Dr. Arnold Pitt and later co-operated with the United States Navy group 
who turned it into a working reality. 

In addition to radar and the proximity fuse there were scores of other 
major achievements like those in medicine, which were outstanding; in 
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aeronautical engineering; in the chemistry of supplies and substitutes; in 
biological warfare ; ini tropicalization of our equipment for use in jungles ; 
in protective clothing; in nutrition; in packaging and transportation of 
foods; and a host of others, to say nothing of the innumerable smaller 
devices developed and of the many wonderful projects that were stillborn. 

Quite apart from the international, national, and practical aspects of 
atomic research Canada obtained something it never had before — the 
opportunity to march in the front line of physical research. At Chalk 
Kiver it has the most advanced and only nuclear research equipment of 
its kind to be found anywhere in the world outside the United States, and 
if we are wise and farseeing in our universities and public institutions 
we can build up in Canada a national nuclear research activity equal in 
quality to that found ansrwhere, and that is an opportunity which Canada 
must not forget. 


^^Industry, Architecture, and Design^^ 

SERGE CHERMAYEFF, F.A.I.A., F.R.I.B.A. 

Professor of Architecture, and Chairman of the Department of Design, 
Brooklyn College, Brooklyn, fi.Y. 


January 26th, 1946. 

Many people of our age are amused by the overstuffed and over- 
decorated fashions of an earlier generation. Yet much of our modern 
design exhibits, in principle, the same mistakes in taste. This fault is 
reflected chiefly in a tendency towards redundancy and a failure to har- 
monize function and appearance. For example f a pencil sharpener, for 
no aesthetic or practical reason, may be given a so-called “streamline” 
design ; or a radio be concealed behind false bureau drawers. 

These attempts to conceal the true nature of objects amount to a 
fetishism and are irrelevant to either taste or function. They serve 
mainly the interest of selling and might be called “the millinery principle” 
in design intended to catch the buyer’s eye and fancy. 

In modern design there are two notable exceptions to these errors; 
the telephone and the typewriter. Both have evolved a pleasant form by 
a strict adherence of design to function. 

These faults in taste derive to a large extent from an age which 
was characterized by what has been called the idea of conspicuous con- 
sumption expressed in over-ornate whatnots, overstuffed furniture, and a 
generally baroque pretentiousness. 
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Improvement might be looked for by designing objects as instru- 
ments for use, thus giving the public an opportunity to develop a criterion 
of taste from a sound basis. The aim should be a creative integration of 
function, technology, and form into organic designs in the manufacture 
of furniture and other instruments of living. 

This principle should also be applied on a larger scale in community 
planning and housing. Housing is one of the greatest of present needs, 
yet it is being served by the most obsolete industry. It is to be hoped 
that housing units such as kitchens, bathrooms, sleeping, and dining rooms 
may be manufactured in specialized factories oif-site and merely assem- 
bled on-site. 


^^Hormones and Horticulture^^ 

GEORGE S. AVERY, Jr., M.S., Ph.D. 

Director^ Brooklyn Botanic Garden, Brooklyn, N,Y. 

February 2nd, 1946. 

Plant hormones are organic acids existing in minute quantities in the 
tissues of all plants. Formed in one part of a plant, they move at the rate 
of about an inch an hour to all other parts, where they regulate growth 
and metabolism in a way somewhat similar to the action of hormones in 
the human body. Depending on their concentration and the tissues they 
are present in, they promote, retard, or destroy growth. 

Hormones were originally isolated chemically at the University of 
Utrecht in 1932. First synthesized in laboratories in 1936, a vast field 
and manifold uses have since opened up for synthetic hormones ; a chem- 
ical revolution in agriculture is already one of the outcomes of their dis- 
covery. 

One new ssmthetic hormone (2, 4-dichlorophenoxyacetic acid) has a 
number of different uses, depending on the strength at which it is em- 
ployed. In a weak solution, one to ten parts per million (ppm) , it pro- 
duces seedless tomatoes. At five to ten ppm it increases the size of pine- 
apples as much as twenty-five per cent. Properly used, it hastens by 
several weeks the period of fruit production in pineapples. At ten to one 
hundred ppm it speeds the rooting of cuttings, and at one thousand nnm it 
destroys certain kinds of plants but not others — a more or less selective 
capacity to kill is therefore one of its characteristics. 
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In our agricultural economy the selective weed-destro 3 dng properties 
of s 3 Tithetic hormones is already of great importance, as weeds cost the 
American farmer, in crop losses and control expenses, some three billion 
dollars annually. As an example of its selectivity: when sprayed on a 
lawn at a proper strength it will destroy such common lawn weeds as 
dandelions, plantain, etc., roots and all, leaving the grass undamaged. 

Still another quality is of interest and significance: certain fruits 
picked green and firm will, after spra 3 dng, ripen quickly. 

Other synthetic hormones are useful also: blossoms on apple trees 
can be thinned, and the growth of roses and other plants held back more 
or less as desired. Potatoes can be prevented from sprouting in storage, 
and the premature dropping of apples and pears can be controlled. 

As an illustration of this new potential power in promoting growth, 
about four pounds of synthetic hormone concentrate would obviously and 
visibly influence the growth of a row of plants stretching a distance equal- 
ling that from earth to sun. 

Hormone research is being actively continued, and should eventually 
lead to increased plant growth control with subsequent benefits to farmer, 
nurseryman, fruit grower, and home gardener. Such benefits are bound 
to be reflected in a more prosperous economy. 


^^Electronics in War and Peace^^ 

J. T. THWAITES, B.Sc. 

Division Engineer, Electronics Division, Canadian Westinghouse Company, Limited, 

Hamilton, 


February 9th, 1946. 

Probably the most spectacular military developments in electronics 
were in the field of communications. But the work of the industrial elec- 
tronic engineers was important to the war effort ; and it is hoped that the 
applications of their discoveries and techniques in peacetime will be mani- 
fold. 


Some exapiples of the industrial uses of electronic devices follow. 

The Ignitron, an electronic tube, is used in converting alternating cur- 
rent of the regular power systems to direct current for the electrolysis 
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and reduction of aluminum and magnesium. All the aluminum used dur- 
ing the war, and a considerable part of the magnesium, was produced elec- 
trolytically. This method bolstered Canada’s output of aluminum to the 
Allied Cause by over two million pounds per day. Another war-time use 
of the Ignitron rectifier was the production of hydrogen, necessary in the 
manufacture of explosives. Tons of hydrogen a day were produced 
electrolytically. With the coming of peace, the demand for Ignitron recti- 
fiers has not ceased, especially for transportation systems in cities and 
towns. The Ignitron tube is also used as a control tube for seam and 
spot welding, making welds at the rate of 16 to the second and with less 
than one defective weld in three millions made. 

Radio frequency heating has been an important development. By 
this method material is instantaneously impregnated with heat through- 
out its mass. Thus it is not necessary to overheat material at its surface 
in order to raise the temperature at deeper levels. During the war it was 
used in the manufacture of extremely large amounts of plywood required 
by the various services and we forsee a continuation of this demand. It 
reduces the time for certain operations from hours to minutes. 

Electronic inspection devices came to the fore during the war in con- 
nection with the inspection of a multiplicity of small parts which were 
required to be as close to exact twins as possible. Working on a photo- 
electric principle these devices could detect pinhole fiaws in steel sheets 
moving at 1,200 feet a minute and make a mark so that further operators 
might reject the piece. They can even be arranged to shear out the piece 
and reject it automatically. 

The mass spectrometer operating on an electronic principle can an- 
alyze complex mixtures in a matter of minutes where physical or chemical 
separation would take days. Another tool which is of extreme importance 
in inspection is the Super-Sonic flaw detector, based on a principle aimilar 
to Radar. It has detected flaws so small that a 200 times magnification 
by the microscope has been necessary in order to locate them visually. 

Important peace-time uses will probably be found for electronic air 
cleaners or electrostatic precipitators. This device involves the ionization 
of the most minute dust particles in the air which are then attracted to a 
pair of electric plates. Air cleaners of this type are being supplied in in- 
creasing numbers to industrial processes where dust is a hazard ; to auto- 
matic switchboards of telephone exchanges where a particle of dust failing 
on a contact will cause improper operation ; and to sleeping rooms for hay 
fever patients. A wider field for application of electronic precipitation 
may be in abating the smoke nuisance. 
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^Tlywood and its Future^^ 

W. CZERWINSKI, M.E. 

Chief Engineer, Canadian Wooden Aircraft Limited, Stratford. 

February 16th, 1946. 

Veneer, which is a thin sheet of wood used in making plywood, has 
been found in the tomb of a king of ancient Egypt of thirty-five centuries 
ago. It was used by Chippendale in the 18th century and by Eiesener in 
making the famous “Cabinet of the King” for Louis XV. 

Recently developed techniques, however, promise an expanded use of 
plywood beyond anything in the past. 

Plywood consists of three or more layers of thin wood, or veneer, 
glued together and having the grain of alternating layers running at right 
angles to each other, thus imparting great stability and strength. The 
discovery of certain synthetic-resin glues has opened a new era in the 
technology of the industry. Some of these synthetic-resins are efficient 
not only in bonding wood to wood, but also wood to plastics, metals and 
other materials. 

The synthetic-resins have made possible the application of hot presses 
to plywood, cutting down the time of manufacturing from some days to a 
matter of minutes. 

The modern resin-bonded plywood has important advantage in the 
manufacture of aircraft, boats, furniture, and different kinds of con- 
tainers (which now have plastic linings) . Small water and aircraft will 
probably be made almost exclusively of plywood in the future. 

Plj^ood gives a much larger yield than lumber and strict economy is 
needed in all use of forest resources. It is obtained from trees by a method 
radically different from savm lumber. The device used is the rotary 
cutter. The log is rotated against a knife which shaves off wood to a 
desired thickness, unwinding veneer which is cut later into the proper 
sizes; thus the ribbons of wood shaved or peeled off the rotating log are 
later dried in steam heated driers, spread with glue and pressed into ply- 
wood. 

Probably the greatest future of plyv'ood lies in the construction of 
pre-fabricated houses. The new synthetic-resins make it resistant to 
moulds and fungi and it can also be treated for fire resistance. In the 
new cities built in the United States for war industries, pre-fabricated 
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houses were constructed mostly of plywood. The walls consisted of two 
sheets of plywood set about three inches apart, the intervening space being 
filled with rock wool. This arrangement gives insulation equal to a wall 
two feet thick made of brick. 


“IViZ Human Equation^^ 

HENRY G. WEAVER, B.Sc. 

DirectoTf Customer Research Staff, General Motors Corporation, Detroit, Michigan, 

February 23rd, 1946. 

In industry it might truthfully be said that the human equation for 
the most part centres around the customers. Just as the physical labora- 
tory concerns itself with the qualities and behaviour of physical things in 
relation to problems of design and production, customer research concerns 
itself with the psychological attitudes and reactions of human beings, not 
only as regards questions of product and design, but as regards the ser- 
vices, policies, and procedures surrounding the sale and use of the product. 

In a very small business the close contact with the consumer assures 
an intimate knowledge of his needs, tastes, and desires more or less 
automatically and without conscious effort. But as a business grows in 
size and becomes more highly departmentalized, it is necessary to set up 
systematic procedures designed to bridge the gap between the ultimate 
consumer and those responsible for guiding the destiny of the business. 

What the customer will stand for today counts for more than ever 
before. It has been said “The customer is always right.” This is not 
necessarily true. He is human like everyone else and makes mistakes. 
But as a general principle it is the part of wisdom to find out what people 
like and do more of it; to find out what people do not like and do less of it. 

The customer research of General Motors since 1932 has, in line with 
this principle, sent out more than thirty million questionnaires to motor- 
ists. The replies have constituted what might be called the “vitamins of 
human understanding.” Our files are illuminating especially in the letters 
accompanying the returned questionnaires and these must be read 
between the lines to discern their true revelation of the human equation. 

Progress in the realm of physical things is far ahead of progress in 
the science, or rather the art, of human understanding. Greater progress 
and a more enduring prosperity would surely be ours if, throughout all 
phases of modern business, we might get a better understanding of human 
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beings. Human understanding is the important thing, and consumer 
research, be it by means of sending out questionnaires, calling on people, 
etc., is merely one of the tools used. 


''Mdp Making for War and Peace^^ 

W. E. WRATHEE. Ph.B. 

Director, United States Geological Survey, Washington, D.C. 

March 2nd, 1946. 

During the last war it became evident that available maps were woe- 
fully deficient in number, in degree of accuracy and in detail to meet the 
exacting requirements of modern technologic warfare. Maps and charts 
were needed for almost every part of the world, wherever there was even 
a remote possibility that military or naval operations might take place. 

The scope of such an assignment was without precedent and was fur- 
ther complicated by the factor of time. This necessitated the develop- 
ment of new techniques almost overnight; and of all the scientific and 
technologic innovations born of war necessity none will be more readily 
adaptable to meet the needs of a peaceful world. 

The combined output of Great Britain and the United States prob- 
ably approximated 100,000 different assignments and the total number 
of copies of maps ran to around a billion, requiring the full time services 
of some 35,000 surveyors, draftsmen, and allied technicians. Special ex- 
peditions were promptly outfitted and dispatched to the farflung corners of 
the earth to secure special geodetic information. They utilized every 
known means of transportation including native porters, camels, yaks, 
river boats, motor vehicles, and even parachutes. They were supplied with 
radio, radar, and portable astronomic instruments to establish exact lati- 
tude and longitude positions in localities many of which had never been 
seen on the ground by white men. Thus a geodetic control grid was com- 
pleted to meet basic wartime mapping requirements throughout the world 
excepting only a part of the South Polar region. 

Trimetrogon photography from airplanes was adopted. By this method 
a battery of three cameras with synchronized lenses takes simultaneous 
overlapping pictures giving a photographic strip extending from horizon 
to horizon. By these new techniques of photogrammetry vast areas 
throughout the world could be mapped by personnel who had never seen 
the territory. One mapping unit employing approximately two hundred 
persons produced aerial navigation charts covering some two million 
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square miles of territory within a period of six months. These aerial 
navigation charts will be continuously useful for many years to come. 


was worked out for making molded relief maps on sheets 

•n method of making relief maps 

will undoubtedly be applied to many peace-time uses in education, commu- 
nity and regional planning, land utilization, and other fields of activity 
Detailed geologic map coverage in Europe, Japan, and many other parts 
of the world far exceeds the coverage in the western hemisphere, a handi- 

Z,? nJ" iS “ peace-time economic develop- 

m^t. Of the most proinising war-developed techniques in mapping, the 
chief IS electronics, by which it is possible to measure distances of 200 to 

feet 15 


Rddio <3nd Culturc^^ 

ARTHUE L. PHELPS 

SMperi;feor HMjed avd Commonwealth Broadcasts, 

i^anaatan Broadcasting Corporation, Montreal. 


marcn ytn, iy4t>. 

hLZ T is in our own 

. , ■ relating it to culture, it is necessary to realize the present 

tyends towards a breaking up of local and regiLl cultures a pr^ceS 
ich IS apt to frighten us. The trouble is we are literally “between two 
worlds, one dead, the other waiting to be born.” In truth the only self 
preserving society now possible to us is a world society, but our tecto^ 
and imaginative adjustments are not developed. tecnnical 

Any topic which through the word culture or otherwise pretends to 

measure 

fnlf ^ * ^ w jeopardy. Cultures change and new cul- 

to rise to It or we shall die. We face a wholly new environmental prob- 
lem in adjustment to a self-preserving and agreeable way of life. 

Radio is producing certain results which have a bearing on our 

atZZf responsibility of all citizens to accept radio 

, major conditioning influences of our time, to study it to 

watch it, to safeguard great human uses for it. ’ 


38 



Consider it under some of the normal categories into which its ser- 
vices divide themselves. Take first radio as entertainment. There is to 
a certain extent the calculated appeal to presumed soft emotions and flac- 
cid minds of the audience. If there is a delighted and uncritical public 
for such entertainment, the fact is surely a challenge to our whole educa- 
tional, religious, and social milieu and a standing rebuke to those who 
would exploit it without misgiving. This is not the whole story regard- 
ing radio entertainment. There are symphony concerts, the forums, 
drama and good talk. The ratings on which advertisers so largely rely 
have been coming under a good deal of scrutiny and there is the suspicion 
that the advertisers themselves have eliminated as listeners those sections 
of the public whose taste might be discriminating. 

In the field of instruction, radio serves well its purpose as a nutrient 
medium in the interest of public cultivation. This includes the forums 
which may bring back the art of good conversation; farm broadcasts; 
craft and professional shop talks ; school broadcasts. 

The organization and release of news has become a prime function 
of radio. Increasingly it demands not only trained voices, but trained 
minds at the microphone, sensitive to words and phrases, their explicit 
and implicit connotations, and the whole rsrthm of objective, clear, respon- 
sible utterances. There lurks here, of course, the whole matter of 
slanted, censored, and omitted news, which in one way or another can 
make of the newscast an instrument of propaganda and of the radio other 
than a nutrient medium for the mind of man. 

In art, radio has a high aesthetic importance. 

For radio, as for nuclear energy, we must create a wise human cus- 
tody. It needs the control of the conditions of its freedom which may 
best be achieved by the regularly exercised votes of alert and concerned 
citizens who, operating through the processes of a democratic parliament- 
ary system, demand that their government keep their radio intelligent 
and alert. 
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^^Electronics in Music^^ 


CAREY W. BAKER, B.Se., E.E. 

Chief Engineer^ English Electric Company of Canada Limited, 
St Catharines, Ontario. 


March 16th, 1946. 

Throughout history various sciences have from time to time contrib- 
uted to the advancement of music. The metallurgists have provided 
better materials for musical instruments. The physicists have extended 
understanding of how sound is produced and carried through air and of 
the underlying principles of acoustics, which have enabled architects to 
design better auditoriums. By setting up a reasonable standard of vibra- 
tion-frequency for the notes of the musical scale, the physicists have 
helped to unify music throughout the world, making it a more perfect and 
universal language. The instrument manufacturers have applied scien- 
tific principles in design. 

And now the electronic engineers are turning their efforts towards 
the production of music. These efforts have been sadly interrupted by 
the necessity of developing and building so many electronic devices for 
war, but such engineers have given and are giving a large contribution to 
^e musical world of peace. They have given us a new group of musical 
instruments with characteristics distinctly different from the fawilTar 
wind, string, and reed instruments, and have given us new methods of 
control that can produce musical effects not previously obtainable. 

There are three basic principles upon which electronic organs may be 
built — electro-dynamic, electrostatic, and electronic. 

In the electrostatic principle the sound vibrations are caused in the 
old way by wind on reeds which are then picked up, mixed, and amplified 
electrically, producing effects which could not otherwise be obtained. In 
the electro-d 3 ?namic principle the sound vibrations originate in genera- 
tors in the instrument controlled by the keyboard. The Novachord is a 
strictly electronic instrument and a completely new element in music. 
The vibrations originate electronically and are transmitted from the key- 
board to the loud speaker with the speed of light. The mixtures of fre- 
quencies produce harmonic curves that may imitate older instruments 
or may cause entirely new effects, its versatility being limited only by the 
player’s dexterity and ten fingers. 

Some musicians frown on the development of electrical musical in- 
struments. And yet Sigmund Spaith, the well-known composer and critic. 
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says of the Novachord that it is a most interesting and versatile instru- 
ment and that he is pleased to have it in his studio. 


The results may go far beyond known sound effects to effects that 
have not yet been explored musically and are yet unknown to composers. 
Thus a whole new field may be opening up in musical composition. 


^^Microwaves in Radar and Communication^^ 

W. H. DOHERTY, S.B., S.M. 

Radio Development Engineer, Bell Telephone Laboratories Incorporated, 

New York, N.Y. 


March 23rd, 1946. 

During the war there has been a tremendous extension of the fre- 
quency range of radio waves. Before the war broadcasting involved 
radio waves of hundreds of metres in length. Later short-wave broad- 
casting brought the wave length down to metres in length. The so-called 
microwaves are measured in centimetres of length. 

This accomplishment was brought about by an outstanding example 
of British and United States scientific co-operation in the war effort and 
its results are likely to have important extensions into the post-war world. 

Microwaves are measured in megacycles which is a unit of a million 
frequencies per second. One of the great difficulties in developing waves 
so small had always been that the interior dimensions of the vacuum tube 
must be smaller than the wave length in order to get the requisite power. 
This problem was solved by an English scientist who invented the “Cavity 
Magnetron.” Early in the war a model of his device was brought to the 
United States for mass production. Results in the scientific war were 
beyond calculation. 

The great advantage of microwaves is that they permit a high degree 
of discrimination in picking up images. They can be beamed like a search- 
light and will give a detailed picture of objects on the radar screen. 

Although its use was most spectacular in aerial warfare, enabling 
fighter planes to track down and shoot down enemy planes, the micro- 
wave principle in radar played an important part also in the gun director 
and in submarines. United States’ submarines during most of the war 
always used radar even in daylight. It provided range measurements 
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superior to anything possible with a periscope, giving accuracies to the 
order of one ten-millionth of a second, representing about 20 yards. Radar 
on ships was invaluable as a defence against Japanese suicide planes. 

Peace uses of microwaves are already being explored by the Bell Tele- 
phone Company. They may soon replace wire lines and rival the broad- 
band coaxial cable in carrying multi-channel long distance telephone con- 
versations and for television transmission. Microwave relay transmission 
towers are being constructed on seven hill-tops between New York and 
Boston. The hills give greater height and are needed because the waves 
do not follow the curvature of the earth and must be received for relay 
within the limits of the horizon. 

So transmitted, the microwave bands may carry hundreds of long dis- 
tance telephone conversations simultaneously, but only one or two tele- 
vision broadcasts. Television requires a thousand times as much room 
on a frequency band as speech. 


^^Gliders and Glidins^^ 

B. S. SHENSTONE, M.A.Sc., F.R.Ae.S. 

Technical Adviser to the Minister of Reconstruction and Supply, Ottawa, and 
President of the Soaring Association of Canada. 

March 30th, 1946. 

Gliding is many different things : a sport, a hobby, a study, a science. 
To glide is to fly without an engine. With a knowledge of the power of the 
atmosphere it is possible, as well as to glide downwards, to soar upwards 
as if in defiance of gravity. In gliders men have soared to thirty thousand 
feel altitude, stayed aloft for two days and two nights, and flown 500 miles 
in a straight line. 

The glider designers’ efforts are directed towards making its sinking 
speed as low as possible. It is possible to reduce it to as low as two feet 
per second for a glider weighing 800 pounds. Therefore, as long as there 
is a wind whose upward component is at least two feet per second, the 
glider will maintain height. The updrafts near a hill with the wind blow- 
ing against it are especially efidcacious in sustaining a glider, and hill soar- 
ing is the simplest in principle, but not easy in practice. It requires great 
patience, an unusual knowledge of the vagaries of the winds, exceptional 
pilotage, and a wide extent of rough, hilly country like the Laurentians 
or the foothills of the Rockies. 
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For a time the riding of thunderstorms was very popular and special 
techniques were evolved. Pilots report that the panorama from the front 
of a thunderstorm is absolutely magnificent. On one side the sunny earth 
far below, and on the other the black, milling clouds twisting about, the 
whole creeping over the earth and putting it in shadow. 

Then there is the joy of riding the “streets” of cumulus clouds. 
Hundreds of miles have been covered in this manner by skilled pilots. 
The helm waves in the lee of high hills or mountains have provided the 
upcurrents of air that are used in very high altitude flying. As a sport 
the appeal of gliding is akin to skiing and sailing. The pilot is truly fly- 
ing the machine, not merely guiding a powered monster through the air. 
In one respect it is like swimming as contrasted to roaring through the 
water in a motor boat. There is the attraction of developing further skills 
such as knowledge of upcurrents and the ability to take advantage of 
certain tjq)es of clouds, thunderstorms, and ranges of hills. It is never 
boring. Each flight is different. 

It is a science and education giving one an intimate knowledge of the 
air, creating an awareness of its movements, of the causes of weather, a 
true air-mindedness. It encourages design and development of gliders and 
sailplanes thus increasing knowledge of aerodynamics. 

It is like any other scientific development, the more you do the more 
you learn ; and you cannot forsee what you will learn. 

Canadian efforts in gliding are in a very early stage. A number of 
things are needed: a gathering of people interested in gliding; more 
gliders and a good co-ordinating body, so that scattered groups can be kept 
completely up-to-date with progress. 
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Membership. 


(1) Ordinary members are entitled to all privileges of membership, 
the annual fee being five dollars. Applications for ordinary 
membership are passed upon at the regular meetings of the 
Institute. 

(2) Associate members are ladies who do not desire full member- 
ship. They are admitted in the same way as Ordinary members, 
the annual fee being two dollars and fifty cents. 

(8) Life members are elected in the same way as Ordinary members, 
the Life membership fee being one hundred dollars. 

For further information relating to membership or to the activi- 
ties of the Institute, address letter to 

THE SECRETARY, 

Royal Canadian Institute, 

135 St. Clair Avenue West, 

Toronto 5, Canada. 
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Gaskon, Henry G. 

Geiger, Douglas G. 

Gelber, Louis 
General Steel Wares Ltd 


G. 

General Supply Co. of 

Canada Ltd. 
George, Frank S. S. 
Gibbons, 0. T. 

Gibson, J. G. 

Gibson, William S. 
Gilchrist, Prof. L 
Gill, E. C. 

Gilley, J. R. 

Gillies, Duncan B. 

Gillies, Dr. J. Z. 

Godfrey, Bert 
Godfrey, Samuel 
Golden, Miss Greta 
Goldie, Dr. Wm. 

Goldsmith Bros. Smelting 
& Refining Co. Ltd. 
Gooderham, M. Ross 


Goodings, Dr. A. C. 
Gordon, W. E. 

Gotfrid, Samuel. 
Goulston, B. 

Gow, Walter 
Graham, Dr. Duncan 
Graham, Gordon 
Graham, Kingsley 
Graham, Dr. Roscoe R. 
Graham, Walter T. 
Grainger, H. A. 

Grand & Toy Ltd. 
Grand, Ernest J. 
Grand, James R. 
Grand, Percy F. 
Grange, E. R. 

Grant, Miss Alice A. 
Grant, J. A. 
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Grant, Prof. J. C. B. 
Grant-Suttie, Lt.-Col. G. L. P. 
Grassick, Dr. Neil H. 

Gray, Janies 
Gray, Miss Mabel 
Great Lakes Paper Co. Ltd. 
Green, H. J. 

Greene, E. A. 


Hackbnsch, Ralph A. 
Hackett, W. B. 

Haddow, Dr. W. R. 

Hair, Dr. C. H. 

Halford, C. J. 

Hall, Gerald R. 

Hall, Hugh B. 

Hall, Irving C. 

Halladay, Archibald H. 
Hallman, Gordon L. 
Hamilton, Chester B., Jr. 
Hamilton, Grey 
Hamilton, J. P. 

Hamilton, Robert J. 
Hamilton, Russell J. 
Hamilton, Mrs. Russell J. 
Hamlen, E. L. 

Hamly, Dr. D. H. 

Hammell, John E. 
Hargraft, A. A. 

Harkness, W. Leonard 
Harpham, Horace 
Harrington, Dr. Paul 
Harris, Dr. Charles W. 
Harris, Chester J. 

Harris, Dr. R. I. 

Harris, W. C. 

Harrison, C. D. 

Harrison, Dr. Frederick C. 
Harshman, H. H. 

Hart, R. W. 

Harvey, C. J. 


G — Continued. 

Greene, V. G. 

Greer, R. H. 

Greey, Dr. Philip H. 
Greig, Ewart 
Greig, Melville M. 
Griffiths, Idris M. 
Grimbly, Maurice 


H. 

Harvey, W. R. 

Hastie, Wm. J. 

Hastings, M. B. 

Haultain, Prof. H. E. T. 

Hay, Frank. 

Hayhoe, Ralph J. 

Heddle, C. M. 

Heintzman & Co. Ltd. 

Heise, B. W. 

Hemmerick, George 
Henderson, Lyman A. 
Henderson, Q. B. 

Henry, Hon. George S. 
Herity, J. C. . 

Herlick, Carl M. 

Hermann, Max 
Hermant, Percy 
Hermant, Sydney M. 
Herring, John 
Hewson, Ewart G. 

Hibbert, E. 

Higginbottom, C. E. 
Higgins, A. T, 

Higginson, S. 

Hill, T. P. 

Hillman, H. P. L. 

Hinde & Dauch Paper Co. 

of Canada Ltd. 
Hodgens, W. S. 

Hogarth, G. H. 

Hogg, Hon. Mr. Justice F. D. 
Hogg, Prof. Frank S. 


I. 


Imperial Oil Limited 
Imperial Optical Company 
John Inglis Company Ltd. 
Interlake Tissue Mills 

Co. Ltd. 


Jack, Robert J. 

Jackman, H. R. 

Jackson, Prof, H. S. 
Jackson, Prof. Kenneth B. 
James, Dr. A. B. 

James, L. E, 

James, O. S. 

James, Thomas B, 

James, T. Conway 
James, Dr. W. F. 


International Business 

Machines Co. Ltd. 
International Nickel Co. 

of Canada Ltd. 


J. 

Jamieson, H. T. 
Jamieson, J. K. 

Jamieson, Dr. Ross A. 
Jaquith, Dr. D. A. 
Jaquith, Dr. Hubert C. 
Jaquith, Br. L. Everett 
Jaquith, Mrs. L. Everett 
Jarvis, C. W. 

JefFerey, J. J. 

Jefferey, R. T, 


Grubbe, Talbot P. 
Gullett, Dr. Donald W. 
Gunn, Donald D. 

Gunn, E. 

Gurd, Dr. G. W. 
Gurney, E. Holt 
Guyatt, Dr. B. L. 


Hogg, Dr. T. H. 

Holden, John B. 

Holden, Mrs. John B. 
Holden, Dr. Otto 
Holman, Dr, William L 
Holmes, George L. 
Holness, A. B. 

Honey, Dr. S. Lee 
Hooker, Dr. H. L. 
Hooper, P. McF. 

Hooper, V. A. 

Hope, H. B. 

Hopkins, Oliver B. 
Hopkins, P. E. 

Horsey, J. William 
Horsfall, Herbert H. 
Horsfall, W. H. Douglas 
Howell, P. L. 

Huckvale, Robert 
Huffman, Geo. 

Hughes, Hon. F. J. 
Hughes, V. G. 

Humble, George T. 
Hume, D. C. M. 

Hunt, John 
Hunter, Carl H. 

Hunter, Harry B, 
Hurst, Fred C. 

Huston, John A. 
Hutchinson, J. D. H, 
Hyland, James 


Ireland, V. E. 

Ireton, Prof. H. J. C. 
Irwin, R. E. 
Issersftedt, S. Gordon 


Jeffrey, Frank R. 
Jenkins, Rev. W. P. 
Jennings, W. A- 
Jephcott, Dr. C. M. 
Johnson, Arthur Kemp 
Johnson, C. W. 
Johnston, Albert C, 
Johnston, E. H. 
Johnston, Iredell K. 
Johnston, John 
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Johnston, J, G. 
Johnston, Dr. R. A. A. 
Johnston, R. W. S. 
Johnston, W. D. 
Johnston, Mrs. W, D. 
Jolliffe, W. H. 


Kelley, W, A. G. 

Kellow, R. S. 

Kelly, Arthur 
Kelly, Wm. J. 

Kennedy, Byron B. 
Kennedy, Gordon N. 
Kennedy, J. B. 

Kennedy, John R. 
Kenrick, Prof. Frank B. 
Kent, H. F. E. 

Kerr, L. W. 


LaBine, Gilbert A. 
LaChapelle, Robert 
Laidlaw, Miss Ann 
Laidlaw, John B. 

Laidlaw, Miss Margaret C. 
Lake Simcoe Ice & Fuel Ltd. 
Laker, Benjamin 
Lalor, John M. 

Lamb, Col. H. J. 

Landell, D. A. 

Landow, W. P. 

Lane, Major G. R. 

Lang, Daniel W. 

Lang Brothers Specialty 
Company 

Langford, George B. 
Langford, J. A. 

Langmuir, F. L, 

Langmuir, Col. J, W, 
Larkin, G. R. 

Lasehinger, Jas. E. 

Lash, John F. 

Latimer Limited 
Latimer, Harry B. 


MacAlpine, Col, C. D. H. 
MacBeth, John C. M. 
MacBrien, W. A. H. 
MacDiarmid, Geo. 
Macdonald, C. E. 
Macdonald, D. Claude 
MacDonald, K. D. 
MacDonald, John T, 
Macdonald, Norman 
MacDonnell, Roy H. 
MacDougall, F. A. 
Macfadyen, A. 
MacFadyen, W. T. A. 
MacParlane, J. C, 


Jones, Carl M. 

Jones, Dr, D. C. 

Jones, G. R. 

Jones, Miss Margaret 
Jones, Robert W, 


K. 

Kert, Lawrence 
Kidd, Kenneth E. 
Kidd, John J. 
Kilbourn, K. M. 
Kilgour, R. C. 
Kilpatrick, J. A. 
King, Frederick C. 
Kinnear, C. R. 
Kinnear, Thos. H. 
Kinsman, J. V. 


L. 

Latimer, William H. 
Laughlin, W. H. M. 
Lawrence, G. W. 
Lawson, Frank G. 
Lawson, Hugh H. 
Leach, T. L. 

Leacock, Geo. D. Y. 
Leaver, Eric W. 
Leitch, Gordon C. 
Leitch, Kelvin D. 
Lemon, Herbert W. 
Leonard, C. F. 
Lesperance, W. S. 
Lever Bros. Ltd. 
Levinter, Isadore 
Ley, C. H. 

Leyerle, Dan B. 

Lim Yuen, Andrew 
Lindsley, Thayer 
Linell, Dr. Eric A. 
Little, Rev. W. J. 
Livingston, H. A, 
Livingstone, H. E. 
Lloyd, T. E. 


M. 

Macinnes, C. S. 

Macintyre, Grant 
MacKelcan, F. R. 
Mackenzie, Prof. M. A. 
Mackenzie, Morley E. 
Mackinnon, J. B. 
MacKinnon, Ronald S. 
Mackintosh, James 
MacLachlan, D. C. 
Maclachlan, K. S. 
Maclachlan, Wills 
Maclaurin, Dr. Norman T. 
MacLean, Prof. A. 
Maclennan, R. J. 


Jones, S. C. 
Jowsey, R. J. 
Joy, Col. D. G. 
Joy, E. Grahame 
Jull, Mrs. J. W. 


Kipp, H. W. 
Kishbaugh, W. 
Knight, H. Watson 
Knight, Norman 
Knowlton, W. L. 
Kopplin, G. A. 
Kortright, F. H, 

S. S. Kresge Co. Ltd. 
Kristensen, 0. E. 
Kyle, John C. 


Loblaw Groceterias Co. Ltd. 
Lofft, H. W. 

Logan, S. H. 

Long, Edward S. 

F. Longdon & Co. 

(Canada) Ltd. 
Loosemore, H. H. 

Lorenzen, I. 

Lorriman, Prof. Fred R. 
Lotimer, J. S. 

Loudon, Dr. Julian D. 
Loudon, Prof. T. R. 
Lougheed, Dr. G. W. 
Lougheed, H. James 
Lowery, Dr. R. P. 

Lucas, Prof. G. H. W. 
Lumbers, G. C. 

Lunau, Rev. Austin E. 
Lundberg, H. 

Lundy, Stanley 
Luscombe, J. 

Luxenberg, Benjamin 
Lyons, G. Jarvis. 


MacMillan, George A. 
MacMillan, Wm. 

Macmillan Co. of Canada Ltd. 
MacMurchy, N. A, 

Macphee, Norman 
Macpherson, G. L. 

Macrae, Arthur S. 

MacRory, John 
Magner, Dr. William 
Maher, Jas. P. 

Malcolm, W. G. 

Malcolmson, C. D. 

Mallett, G. Stuart 
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Mallison, Fred 
Malone, W. B. 

Marcus, S. G. 

Markowitz, Dr. Jacob 
Marks, W. 

Marsh, Wm. H. 

Marshall, F, W. 

Marshall, Dr. H. Borden 
Marshall, Col. K. R. 
Martin, Dr. Alvin 
Martin, G. S. 

Martin, S. 

Mason, Dr. A. D. A. 
Mason, A. J, 

Mason, T, H. 

Mason, V. F. 

Massey, Denton 
Massey, Rt. Hon. Vincent 
Mathers, A. S. 

Matthews, Hon. Albert 
Matthews, Dr. A. W. 
Matthews, C. A. G. 
Matthews, Douglas C. 
Matthews, Hon. R. C. 
Matthews, R. G. 

Matthews, Thomas A. 
Matthews, T. Frank 
Matthews, Mrs. W. L. 
Maunsell, J. Q. 

Maurice, A. 

McAree, T. C. 

McCaffrey, Ei-nest R. 
McCarthy, D. L. 
McCarthy, Hon. Leighton 
McClain, John F. 
McClelland, D. McK. 
McClelland, Dr. Janies C. 
McCloskey, H. C. 
McCordick, A. S. 

McCrea, Hon. Charles 
McCrimmon, Bruce V. 
McDonagh, Very Rev. J. A. 
McDonald, P. E. 
McEvenue, S. C. 

McEwen, Edward 
McFarland, Hon. Mr. 

Justice G. F. 
McGaw, T. D. 

McGee, T. 

McGee, Mrs. T. 

McHenry, Prof. E. W. 
McHenry, M. J. 

Mcllveen, A. M. 


Near, W. Percy 
Needier, Prof. A. W. H. 
Needier, Prof G. H. 
Neelands, E. V. 

Neill, A. 

Neilly, Dr. Balmei 
Neilson, Allen 
Neilson, Morden 


Mcllwraith, Prof. T. F. 
McIntosh, J. M. 

McIntosh, Prof. W. G, 
McKay, W. S. 

McKenzie, D. A. 
McKerihen, J. R. D. 
McKinley, Dr. J. N. 
McLaren, D. C. 
McLaughlin, Prof. R. R. 
McLaughlin, R. S. 

McLean, J. S. 

McLennan, A, L. 
McLennan, Kenneth R. 
McLeod, Geo. D. 

McLeod, W. N. 

McMahon, Frank 
McMillan, Gordon 
McNairn, Prof. W. Harvey 
McNeill, E. W. 

McNeillie, Eric C. 
McPherson, John M. 
McPherson, W. B. 
McQueen, J. 

McTague, Hon. Mr. 

Justice C. P. 
McWilliams, David B. 
Mead, John Henry 
Meadows, C. A. 

Mechin, F. C. 

Meech, R. G. 

Meen, Prof. V. B. 

Meighen, Rt. Hon. Arthur 
Mendel, Dr. B. 

Menzies, Thomas E. 
Meredith, Edwin 
Merkur, A. 

Merrick, David A. Y. 
Mes9, Brig. James 
Messinger, L. E. 

Michels, C. 

Michener, Roland 
Michie, C. H. S. 

Middleton, John G. 
Middleton, Hon. Mr. 

■ Justice W. E. 
Middleton, W. E. 

Miller, A. H. 

Miller, E. A. 

Miller, Miss N. M. A. 
Millman, Dr. Peter M. 
Mills, Rev. C. L. 

Mills, H. P. 

Milne, Hilliard S. 


N. 

Neilson, Dr. N. J. 
Nesbitt, Wallace R. 
Ness, John 
Newth, R. W. 
Nichol, F. G. 
Nicholls, J. C. 
Nicholson, James 


Milner, W. B. 

Milnes, J. H. 

Milnes, J. P. 

Mining Corporation of 

Canada Ltd, 
Minneapolis-Honejnvell 

Regulator Co. Ltd. 
Minns, Prank 
Mintz, I. 

Mitchele, R. John 
Mitchell, A. J. 

Mitchell, A. N. 

Mitchell, Dr. E. W. 
Mitchell, Osborne 
Mitchell, P. H. 

Moddle, Douglas A. 

Moffat, Dr. A. B. 

Moffat, T. L. 

Moffatt, J. P. Baden 
Moloney Electric Co. of 

Canada Ltd. 

Moor, H. H. 

Moore, Dr. E. A. 

Moore, Prof. E. S. 

Moore, Dr. Herbert 
Moore, Rowland C, 

Moore, S. J. 

Moorehouse, Walter 
Morawetz, Richard 
More, W. G. 

Moreton, J. 

Moreton, Mrs. J. 

Morgan, Dr. Geo. A. 
Morris, G. P. 

Morrison, H. T. 

James Morrison Brass 

Mfg. Co. Ltd. 
Morrow, F. K. 

Morrow, George A. 

Moss, Gordon E. 

Mossop, John 
Muir, A. K. 

Mulqueen, P. J. 

Mulvihill, Miss A. 
Mumford, Dr. J. E. 

Munroe, Edwin B. 

Murdoch, Dr. James Y. 
Murphy, A. P. 

Murphy, Col. F. A. 

Murphy, Martin P. 

Murray, Dr. Gordon S. 
Murray, Re'*^, Dr. J. Lovell 
Mylrea, A. J. 


Nightingale, Percy 
Northey, James A. 
Northey, R. K. 

Northway, A. G. 

John Northway & Son Ltd- 
Nussbaum, H. L. 

Nutter, J. C. 
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Oakley, Thomas 
O’Connor, Dr. J. J. 

O'deon Theatres of 

Canada Ltd. 


Pakenham, Dr. William 
Palmer, E. E. 

Palmer, Robert N. 
Pankhurst, F. A. 
Pardoe, Avern 
Parish, James 
Parker, Dr. Chas. B. 
Parkinson, N. F. 

Parks, Dr. A. E. 
Parsons, Robert S. 
Partridge, A. G. 
Partridge, Arthur 
Paterson, J. A, H. 
Patey, M. K. 

Patterson, Arnott M. 
Patton, A. P. 

Patton, D. Cl, 

Payne, A. R. 

Pearce, N. C. 

Pearce, Richard 


Radforth, Dr. N. W. 
Rae, Robert 
Rahlves, H. J. 

Ransom, A. C. 

Ransom, H. E. 

Ransom, Mrs. H. E. 
Rashall, L. W. 

Raw, J. Frank 
Rea, Thomas H. 

Read, C. D. 

Redelmeier, Wm. 
Redman, Dr. L. V. 
Redpath, Wm. 

Rees, S. L. 

Reid, F. D. 

Reid, F. Gordon 
Reid, James 
Rennie, Thos. 

Richards, V. L. 
Richardson, F. L. 
Rachel, Bernard 
Richmond, Dr. A. R, B, 
Ricker, E. A. 

Riley, Harold 
Rix, J. C. 

'^^bb, C. W. 


Saddington, C. W. 

Sagar, Prof. W. L. 

St. Lawrence, P. W. 
Salada Tea Co. 

of Canada Ltd. 


0’ Farrell, J. E. 

Oille, Dr. John 
O’Leary, Dr. P. J. 
Olver, Lieut.-Col. E. A. 


P. 

Pearse, Dr. Robin 
Pepall, Geo. T. 

Pepall, Mrs. J. R. 

Perkin, Lewis L. 

Perrin, P. W. L. 

Perry, Gordon F. 

Peters, G. A. 

Petman, R. O. 

Phelps, G. W. 

Phillips, Pitzallan 
Phillips, Lt.-Col. W. E. 
Pickard, Wm. 

Pidgeon, D. R. 

Pidgeon, Prof. L. M. 
Piersol, Prof. Wm. Hunter 
Pitt, Arnold 
Pitts, W. J. 

Playfair, Stuart B. 

Pogue, Miss A. M. 


R. 

Roberts, Prank E. 

Roberts, F. Greer 
Roberts, R. W. 

Robertson, C. S. 

Robertson, Joseph A. 
Robertson, Percy 
Robertson, R. A. 
Robertson, Hon. 

Chief Justice R. S. 
Robertson, Wm. 

Robinette, T. L. 

Robins, Prof. J. D. 

Robins, Wm. 

Robinson, A. Wilfred 
Robinson, Ernest G. 
Robinson, Frank W. 
Robinson, Martin J. 
Robinson, Stanley D. 
Robinson, Dr. W. L. 
Robinson, W. W, 

Rockwell, W. H. 

Roden Brothers Ltd. 
Roden, A. J. 

Roden, D. 

Rogers, C. 

Rogers, Prof. L. Josl^nti 


S. 


Salisbury, A. E. 
Salkeld, C. D. 

Salter, W. Ralph 
Samis, Dr. T, Tweed 
Samuel, Harry M. 


Opsahl, Emil 
Osier, Glyn 
Otaco Limited 
Oxley, M. 


Pollock, Harold E. 

Pollock, H. R. 

Popham, R. E. 

Porrett, C. M. 

Poucher, F. B. 

Pounder, Prof. I. R. 
Pounsett, F. H. R. 

Powell, A. 

Pratt, J. P. 

Prentice, Magistrate J, L. 
Price, John D. 

Price, Leslie 
Price, Vincent W. 

Procter, Dr. William 
Proctor, J. E. 

Pryce, James 
Publow, C. F. 

Pullan, Harry 
Pullen, Frank 


Rogers, T. G. 

Rolph, Dr. A. H. 

Rolph Clark Stone Ltd. 
Rolph, E. A. 

Rolph, Ernest R. 

Rolph, F. G. 

Rorke, C. B. 

Ross, Bruce D, 

Ross, Geo. H. 

Ross, Norman J. 

Ross, Hon. W, D. 
Rossiter, Roger E. 
Rothwell, H. D. 

Rous, Colin C. 

Rowan, J. N. 

Rowe, Frank H. 

Rowe, Hon. W. Earl 
Rowlandson, Miss F. E. 
Ruddy, E. L. 

Ruscoe, Fred 
Russell, Dr. L. S. 
Russell, R. J. R. 

Russell, Thos. B. 
Rutledge, J. R. 

Ryerson, Dr. E. S. 


Samuel, Son & Co. 
Sanborn, H. L. 
Sanderson, C. R. 
Sandwell, B. K. 
Sangamo Co. Ltd. 
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Saunders, Prof. R. M. 
Saunders, W. J. 

Scadding, Dr. H. Crawford 
Scammell, F. 

Schnaufer, Thor A. 
Schofield, J. Herbert 
Schorman, W. P. 

Schurgin, Charles V. 

Scott, David L. 

Scott, Dr. Frank R. 

Scott, George H. 

Scott, W. P. 

Scythes & Co. Ltd. 

Scythes, J. A, 

Seagram, Norman 
Sears, John C. 

Seawright, J. B. 

Seeker, Jas. J. 

Sedgewick, R. M. 

Sefton, F. H. C. 

Seguin, A. H. 

Seitz, J. L. 

Service Station 

Equipment Co. Ltd. 
Shanks, Dr. George 
Shannon, Frank 
Sharp, Dr. Fletcher B. 
Sharp, M. C. 

Shave, W. J. 

Shaw, John W. 

Shaw, W. H. 

Shearer, James 
Shears, M. W. 

Sheldon, Noble 
Shendroff, S. L. 

Shenstone, Dr. Norman S. 
Shepherd, David 
Shepherd, John 
Sheppard, Prof. N. E. 
Sherratt, Joseph B. 

Shier, Dr. R. V. B. 


Tait, R. Glenn 
Taylor, E. George 
Taylor, E. R. 
Taylor, F. E. 
Taylor, H. A. 
Taylor, J. W. R. 
Taylor, Roy 
Taylor, R. W. 
Taylor, W. E. 
Tennant, D. C, 
Terrace, J, A. 
Thirgood, Cecil 
Thomas, David R. 


Underwood Ltd. 
United-Rexall Drug Co. Ltd. 


Shifrin, Albert 
Shipp, E. J. 

Shorney, C. R. 

Shorney, F. W. 

Short, H. D. 

Sibley, Rev. W. E. 

Sifton, Clifford 
Sifton, Prof. H. B. 

Sim, James* R. 

Sime, C. Watson 
Simpson, E. G. 

Simpson, Morris I. 

Robert Simpson Co. Ltd. 
Sinclair, D. G. 

Sinclair, Neil 
Singer, L. G. 

Sirvent, P. B. 

Sisam, Prof. J. W. B. 
Skaith, J. Bright 
Skinner, Thos. H. 

Slatkin, Alfred D. 

Sloan, Henry C. 

Smily, Hon. Mr. 

Justice P. E. F. 
Smith, A. D. H. 

Smith, Arthur 
Smith, E. A. 

Smith, E. S. 

Smith, Prof. H. G. 

Smith, H. M. 

Smith, Dr. Sidney E. 
Smith, S. R. 

Smith, Thomas N. 

Smith, V. H. 

Smith, Victor R. 

Smith, W. H. 

Smythe, Conn 
Snider, P. R. 

Snowden, C. Allen 
Solandt, Dr. D. Y. 


T. 


Thomas, H. A. 

Thomas, R. H, 
Thompson, Miss Effie 
Thompson, G. C. 
Thompson. J. G. 
Thompson, R. H, 
Thompson, Victor 
Thomson, Andrew 
Thomson, Stanley McD. 
Thomson, T. H. 
Thomson, T. W. 
Tiffany, E. B. 

Tipple, H. A. 


U. 

Urquhart, Daniel 
Urquhart, N. C* 


Spalding, A. L. 

Spaulding, Mrs. M. H. 
Speakman, Dr. H. B. 
Springer, Karl J. 

Spruce Falls Power & 

Paper Co. Ltd. 
Standard Chemical Co. Ltd. 
Standard Sanitary & 
Dominion Radiator Ltd. 
Stanley, J. N. 

Staples, I. E. 

Statham, G. R. 

Statten, Dr. Page 
Statten, Taylor 
Statten, Dr. Taylor 
Stauffer, Joseph S. 
Stedman, George H. 

Steel, George E. 

Steele Briggs Seed Co. Ltd. 
Steele, R. C. 

Steinberg, Leonard M. 
Stephens, H. A, 

Stephens, Norman C. 
Stevens, F. G. 

Stevens, T. H. 

Stevenson, Collier 
Stewart, Dr. Elizabeth L. 
Stewart, G. L. 

Stirrett, J. T. 

Stodart, A, B. 

Stolte, J. Bernard 
Stone, F. W. 

Stone, John E. 

Stothers, Dr. C. E. 
Strange, H. C. 

Stratford, Dr. R. K. 
Stuart, A. T. 

Stutt, James E. 

Summers, G. F. 

Switzer, H. F. 


Tisdall, Dr. F. F. 
Titus, O. W. 

Tory, John A. 

Tory, J. S. D. 
Traill, J. J. 

Trees, James D. 
Trenholm, Lee 
Trilling, Sanford S. 
Trusdale, W. G. 
Tucker, Edward J. 
Turner, H. M. 
Turner, William I. 
Tsrrrell, E. J- 
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THEN AND NOW 

T he Eoyal Canadian Institute has as its object the promotion of 
science and the results of scientific research. It attempts to in- 
form and educate the public on important matters of general interest ; 
to stimulate research and to act as liaison between the scientist and 
the public. 

The Institute was established in 1849 in Toronto, at that time 
the capital of Upper Canada, by a small group of surveyors, archi- 
tects, and civil engineers. When incorporated in the Province of 
Upper Canada in 1851 it was definitely to serve Upper Canada 
which, in the enlarged Dominion of Canada, came to be the Prov- 
ince of Ontario. If it had been established after Confederation it is 
likely that it would have been called the Ontario Institute. 

The original members of the Institute were William E. (later Sir 
William) Logan, John 0. Brown, Frederick F. Passmore, Kivas Tully, 
William Thomas Ridout, and Sandford (later Sir Sandford) Fleming. 
Of these. Sir Sandford Fleming, the originator and founder of the 
Institute, was the last survivor. 

A story of interest from the pen of Sir Sandford Fleming, a great 
Canadian and a pioneer in engineering, describes the enthusiasm of 
the early founders : — On February 8th, 1850, a meeting was held to 
discuss plans for the newly formed organization. Only two members 
attended, F. F. Passmore and Sandford Fleming. The prospects of 
the young Institute were not brilliant, but the two determined to act 
with energy, if not with entire regularity. After much silence and 
long waiting in vain for other members to appear, the one addressed 
the other in these words : “This looks bad — ^we must, however, pro- 
ceed, as the saying is, to make a spoon or spoil the horn. Let one of 
us take the chair and the other act as secretary,” and so agreed, 
dispensing in the emergency with a quorum, they passed a series of 
resolutions with complete unanimity. No amendments were offered 
and time was not spent in long discussions; those present deemed 
it a dispensable formality to have “movers” and “seconders” to the 
motions submitted. As appears by the minute book the meeting sim- 
ply “resolved” this or that. One resolution adopted and formally 
placed on record, reads : “Resolved, That the members of the Canadian 
Institute do after this date meet once a week, on each Saturday at 7 
o’clock p.m., in the Hall of the Mechanics’ Institute. The first meet- 
ing to take place on Saturday next, February 16th, 1850.” No fault 
was ever found with the action taken on that occasion and meetings 
have been held without interruption since that date. 

At the earlier meetings, papers on scientific problems of the day 
were read and discussed and laboratory work was carried on by the 
various sections which were established under the administration of 
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the Institute. The most important of these were the Biological Sec- 
tion, the Geological and Mining Section, and the Historical Section. 

The early publications of the Institute, beginning with the year 
1851, were also of great value because they were the only ones of their 
kind in the scientific field in Canada. The first of these publications, 
“The Canadian Journal : a Repertory of Industry, Science, and Art,” 
was edited by Henry Youle Hind, who conducted explorations in 
western Canada, and there followed the well-known series on “Toronto 
of Old” by the Rev. Henry Scadding, D.D., who was President of the 
Institute from 1870 to 1876. 

When the Canadian Institute moved from its building at the 
comer of Richmond and Berti Streets in Toronto in 1905 to become 
more closely associated with the University of Toronto it began to 
establish a more direct communication with the public. On April 
2nd, 1914, His Majesty the King granted permission to the title 
“Royal” and it became the Royal Canadian Institute. 

In aiding the public to appreciate and understand the value 
of research, the Institute has had an important influence in increasing 
research facilities in Canada. During the First World War the Royal 
Canadian Institute established a Bureau of Scientific and Industrial 
Research to promote closer co-operation between science and industry 
in the prosecution of the war. As a result of publicity given to the 
value of enlisting scientific aid in the war effort, the federal govern- 
ment appointed an Honorary Advisory Council on Scientific and 
Industrial Research which later developed into the National Research 
Council with extensive laboratories in Ottawa. Public realization of 
the value of science after the war led to the establishment of the 
Ontario Research Foundation and to increased grants for research in 
the universities. 

During the last few years the Institute has been playing an 
important part in the promotion of the conservation of our natural 
resources. It co-operated in the formation of the Guelph Conference 
organized to study these problems and make representations to the 
Provincial Government. 

Scientific research was never more necessary than it is to-day 
in enabling us to develop the resources of our country so that they 
will yield the greatest possible return. The public should be enlight- 
ened on the applications of science to modern problems. 

The contributions of science to our material welfare are, however, 
only a part of its significance to mankind. Probably even more im- 
portant is its general educational value. It opens to us a broader 
vision of the world, developing more accurate habits of thought, and 
thus leading to a greater enrichment and enjoyment of life. For 
these reasons the educational work of the Royal Canadian Institute 
is one of the most valuable of its activities. 
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Some of the Outstanding Accomplishments of the 
Royal Canadian Institute 


1. Co-operation in promoting the meetings in Toronto of the following 
scientific societies. 

(a) The American Association for the Advancement of 
Science, 1889 and 1921. 

(b) The British Association for the Advancement of 
Science, 1897 and 1924. 

(c) The International Geological Congress, 1913. 

(d) The International Mathematical Congress, 1924. 

2. Standard Time. 

In 1878 Sir Sandford Fleming brought forward the plan of 
adopting for the whole earth twenty-four standard meridians, fifteen 
degrees apart in longitude. He published many papers on this sub- 
ject, and with the co-operation of the Institute, the zone system of 
time-reckoning was adopted in most of the countries of the world. 

3. The Museum. 

The Ontario Archaeological Museum was begun under the auspices 
of the Institute, and continued under its management for six years 
before being transferred to the Ontario Government and the Univer- 
sity of Toronto. 

4 . The Ontario Good Roads Association. 

The Ontario Good Roads Association was organized as the out- 
come of a meeting called by the Canadian Institute in 1894. 

5. Publications. 

The publications of the Institute have appeared as follows : — 

(1) “The Canadian Journal: a Repertory of Industry, Science, 
and Art,” and a Record of the Proceedings of the Canadian 
Institute. 3 vols., 4to. Begun August, 1852, ended Decem- 
ber, 1855. 

(2) “The Canadian Journal of Science, Literature, and History.” 
15 vols., 8vo. Begun January, 1856, ended January, 1878. 

(3) “Proceedings of the Canadian Institute.” 7 vols. Begun 
1879, ended April, 1890. 

(4) The Archselogical Reports of the Canadian Institute were 
published as part of the Appendix to the Report of the 
Minister of Education for the Province of Ontario, 1886-1894. 
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(5) Minor Series. “Proceedings of the Canadian Institute." 
From 1897 to 1904, two volumes of this series, containing 
short papers, were published. 

(6) “Transactions of the Royal Canadian Institute.” Begun 
October, 1890, and up to October, 1946, Part I of the twenty 
sixth volume has been published. This publication contains 
scientific papers on technical subjects relating to all bran- 
ches of science. These papers are submitted by those doing 
research work. The publication is sent to learned societies 
throughout the world, and these societies send their own pub- 
lications in exchange. Any Ordinary member of the Royal 
Canadian Institute may receive a copy of this publication 
upon request. 

(7) “Proceedings of the Royal Canadian Institute.” Series IIIA. 
Abstracts of the lectures given during the year. Begun 
1936 and to date twelve volumes have been published. . 

(8) General Index to Publications, 1852-1912. Compiled and 
edited by Dr. John Patterson. Dr. J. B. Tyrrell, President 
of the Institute, 1910-1913, undertook to finance the compila- 
tion of the index, and made it possible for the Council to 
proceed with the work. 

6. The Library. 

As a result of the exchange of publications with learned societies 
for the past ninety-seven years, the Institute has built up a most 
important scientific library containing thousands of volumes which 
are indispensable to scientific workers and are not otherwise avail- 
able in this part of Canada. This library is housed in a section of the 
library of the University of Toronto, and may be used by the staff and 
students of the University as well as by members of the Institute. 


7. The National Research Council and the Ontario Research Foundation. 

It was in large part due to the vigorous campaign of the Institute 
on behalf of a wider application of science to industry in Canada, that 
the Honorary Advisory Council for Scientific and Industrial Research, 
the forerunner of the National Research Council, was appointed by 
the Dominion Government, and tiiat the Ontario Research Foundation 
was instituted through the co-operation of the Ontario Provincial 
Government and manufacturers. 

8. University Grant. 

The Institute also strongly supported the successful application 
to the Provincial Legislature for an annual grant for research in the 
University of Toronto. 
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Report of the President 

1946-1947 

/4s presented to the 9Sth Annual Meeting, on Friday, April 11th, 19i7, 
held in The Art Clallery of Toronto. 

At an Annual Meeting it is customary for the President to report on 
the year’s activities- I should like to say that we have had a very success- 
ful year — and then sit down — ^but I rather feel that it is my duty to thank 
you, on behalf of my colleagues, for the support you have given to a 
work which we deem to be extremely worth-while. You have been 
generous in your understanding and friendliness and it has indeed been an 
honour to be your President. 

Although our activities are a small part of the varied influences 
which touch upon our way of life, nevertheless, those who believe in 
democracy must believe in the value of organizations such as the Royal 
Canadian Institute. For most of us, our education is actually built on what 
we see and hear as well as what we read. It is our good fortune to hear 
authorities on many branches of science and to have their intensive work 
in research brought to us so that the average person is able to understand 
and know something of modern developments in science. The fact that 
our Saturday Evening Lectures are well attended — the total of those 
present in the past season being over 22,000 people, an average of 1,100 
per meeting — creates a sense of encouragement that is felt not only by 
your Council, but also by our guest speakers, who often tell us that never 
have they addressed such an appreciative and intelligent audience as that 
which comprises our Saturday Evening meetings in Convocation Hall. 

We held twenty meetings this season, three of them jointly with 
sister organizations. Seven of our guest speakers were local scientists, 
four came from other parts of Canada, and nine from the United States. 

We had the privilege this session of having His Excellency the Gover- 
nor-General ofiicially attend and address the meeting on November 23rd, 
1946, and we are very grateful to Professor Bain for acting as Chairman 
of the Committee in charge of the special arrangements for the visit. 
Professor Bain and his Committee were responsible for the reception of 
His Excellency, the special guests, and the general procedure at the meet- 
ing. Every detail received consideration and was carried out successfully. 
The full text of His Excellency’s address on “Timing as a Factor in War” 
will appear in the “Proceedings” — our publication containing abstracts of 
the lectures given during the session. This publication goes to press 
usually in September of each year. 
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Our publications are a very important activity. The “Proceedings,” 
a book which records our lectures, is meant for general reading, while our 
“Transactions,” a publication containing papers on original scientific 
research, serve as a medium of permanent record to the research worker 
for the recording of his findings. Both these publications serve as ex- 
change material and are sent to learned societies throughout the world. 
As you may well imagine, the editing of these publications is an arduous 
task that could only be accomplished by one who is fundamentally a true 
scientist. Our Honorary Editor, Dr. E. Horne Craigie, has generously 
given of his time and effort to this work and we are most grateful to him 

The reputation which the Institute enjoys depends to a large extent 
on this thoroughly sound basis of publishing scientific papers, but to gain 
the support of the public in order to do this, we have to rely on publicity 
and our public relations activities. There are two Committees which have 
meant a great deal to the life of the Institute this session. One is the 
Publicity Committee under the Chairmanship of Mrs. 0. D. Vaughan — 
who, by the way, has also been responsible for the pleasant arrangements 
for this evening. Mrs. Vaughan and her Committee have kept our inter- 
ests before the public by means of press and radio publicity. Our thanks 
are also due to Professor T. F. Mcllwraith for arranging for someone each 
week to be responsible for the press conference. 

The other Committee, our Membership Committee, under the Chair- 
manship of Mr. Norman Knight, has done its share in extending our influ- 
ence. This year 152 new members were elected to membership in the 
Eoyal Canadian Institute. Of these, 89 came to us unsolicited, recom- 
mended by individual members- It seems to me that an organization such 
as ours which is increasing its membership without a so-called membership 
campaign, without solicitation, is worthy of public confidence. We hope 
we may continue to have the goodwill and support of our 1,941 members, 
whose number we expect to increase to at least 2,000 next year. 

But all has not been smooth sailing. We have had many problems 
not unlike those which face the world to-day. We have gone through a 
period of adjustment and unrest, trying to find out where we might fit in, 
and what course our future policy should take. You will recall how 
dramatically Air Vice-Marshal Stedman, our guest speaker who told us 
of the atom bomb tests at Bikini, brought us to realize that the world is at 
the “crossroads.” This is the time when every nation, every community, 
indeed every individual should “take stock” to determine where we are 
going and how we are going to get there. 

Your Institute, with an enviable record through ninety-eight years, 
has arrived at a time in its history when it must again recognize chang- 
ing conditions. What am I driving at? Just this! 
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In a brief period of twelve months — (1) we have had to uproot our- 
selves from a building we had occupied as headquarters for forty years — 
one located on the property of the University of Toronto, with which we 
have been closely associated; (2) we have had to find new quarters for 
office space and storage acco mm odation for a portion of our library; and 
(3) we have had to meet a crisis in our library problem which has been 
troubling us for many years — ^that of insufficient accommodation. 

You may recall that when we first learned that we would have to 
vacate our building at 198 College Street we purchased the property at the 
southwest corner of College and Henry Streets. This has proved to be a 
very sound investment, but owing to the present housing regulations we 
have not been able to occupy it. We were fortunate, however, in obtain- 
ing office space sufiicient for our present needs at the south-east corner 
of Avenue Eoad and St. Clair Avenue. Nevertheless, it is a great handicap 
to be so far from the University, with which we have had such close 
relations. To many ladies present this evening, it should not be necessary 
for me to emphasize the unpleasant experience of “moving.” Most of us 
know that such conditions are most trying and difficult. 

As a further example of the troubled times which the Institute has 
experienced during the past year, the Library offers a complete picture in 
itself. Five months were devoted to the task of moving our library at a 
cost of approximately $1,000. This was a necessary expense, but one 
which resulted in no actual improvement in the library. Books had to be 
packed and crated and a good many had to be placed in dead storage. 

Considering the limited amount of assistance and finances at our dis- 
posal, it is interesting to find that we were able to accomplish so much as 
we did during the past year in renewing our exchanges broken by the war ; 
arranging new exchanges ; providing an alphabetical list of our holdings ; 
binding accessions received; and still fulfilling requests for interlibrary 
loans and individual loans. 

The problem as outlined in the President’s report of last year, as to 
whether the Institute should maintain a separate independent library, 
received a thorough study by a special Committee set up for this purpose. 
After careful consideration of this Committee’s report by Council, it has 
been decided to present to this meeting a resolution of great importance, 
authorizing Council to take action with regard to the future existence of 
the library. It was felt that any decision affecting so important a part of 
the Institute should be brought to the attention of our members. The fact 
that the Council wishes to keep the members informed of their recommend- 
ation should clearly illustrate that your Council is deeply conscious of the 
valuable contribution our library has made, and it is with this thought in 
mind that it is believed we can increase our contribution to the advance- 
ment of science by making our books available in other libraries. 
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I know something of the time and effort that has gone into the study 
of our library problem by our Honorary Librarian and his Committee so 
ably supported by the work of Mrs. Warrener, our Librarian. I assure 
you that it is not without a good deal of reluctance that we arrived at the 
decision to give up the idea of an independent and separate library. 

Beyond these adjustments and trials, your Institute has still been 
progressive enough to carry through a new venture successfully. In co- 
operation with the Toronto Field Naturalists’ Club the Royal Canadian 
Institute brought to Toronto, and incidentally to Canada for the first time, 
five of the leading lecturers in natural history in the United States. These 
lectures were given in Eaton Auditorium by members of the staff of the 
National Audubon Society in the United States. • They have come to be 
known throughout the United States as the Audubon Screen Tours, and 
with many more of these lectures available we may look forward to 
another series next season. The Screen Tours have become established in 
London, Ontario, and steps have been taken to include Hamilton, Ottawa, 
and Montreal in next season’s Tours. 

The purpose of the Screen Tours is to further the cause of conserva- 
tion education. Your Institute has pioneered in this work for many years 
and we have been glad of the opportunity to join with the Audubon Society 
to foster this movement in Canada. As a definite gesture in support of 
local conservation organizations, we gladly responded to an appeal to assist 
in the publication of a report on certain studies carried out to develop the 
Humber Valley area. Perhaps our efforts in the future should be directed 
with more energy along the road that will lead to a wiser use of our natural 
resources. 

Prom this brief reference to our country’s natural resources, I come 
now to a discussion of the Institute’s financial resources. It must not be 
expected that we could hope for a favourable balance after an unusual 
year of extraordinary expense when the cost of moving became such a 
heavy burden on our finances. Our budget is a modest one but I am sure 
it receives as much care and thought as that of any business today. Your 
Finance Committee, under the able chairmanship of Mr. John S. Dickson, 
is to be congratulated on having managed so well to keep our expenses at 
a minimum. I am not going to burden you with an itemized account of 
the financial statement which has been audited by Messrs H. Frank Vigeon 
and H. C. Brown. I am sure you will be interested to know, however, that 
our receipts amounted to $10,757.76 and our expenditures to $12,020.62, 
making a deficit balance of $1,262.86. A copy of the audited statement 
will be sent to any member on request. I wish to acknowledge with sin- 
cere thanks, the valuable service which Mr. Vigeon, and his father before 
him, have contributed to the Institute by auditing our books "without fee, 
over many years. We are grateful also to Mr. H. C. Brown who, lor the 
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past two years, has donated his services as the second auditor of the books, 
as required by our Constitution. 

The monies received from the sale of our former building to the Uni- 
versity of Toronto ($12,000), were invested in Dominion of Canada Bonds. 
Some of the Dominion of Canada Bonds already held in our reserve 
accounts were sold at a premium and more recent issues bought. I can 
assure you that the finances are in good hands and that everything is 
being done to administer the funds wisely and well. 

Were it not for the generosity of our many friends and supporters, 
the Institute would not be in so strong a financial position as it is to-day. 
This is a wealthy organization if due value is placed on the amount of 
time and effort devoted to our activities. We have what is called an 
Entertainment Committee for want of a better word, and this Committee, 
under the capable leadership of Dr. Frank S. Hogg, has done much to 
create a warm reception to our guest speakers. Members of the Council 
and many members of the Institute have shared in entertaining our 
speakers. The many courtesies extended to them have been greatly ap- 
preciated, and have done much to enhance the reputation of the Institute in 
o^er centres on this continent — a reputation of generosity, friendliness, 
and goodwill. 

On your behalf, I wish also to acknowledge our indebtedness to Dr. 
T. A. Davies who has so greatly added to our enjoyment at our meetings 
throughout the year by his organ recitals. Dr. Davies has devoted much 
more time than we actually observe, for each organ recital represents much 
previous work and thought. We thank you most warmly. Dr. Davies, and 
we want you to know how much enjoyment you have given us. 

The Annual Meeting is the occasion when we elect a new governing 
body. It is also the occasion when we express our appreciation to those 
retiring from the Council who have served the Institute well. To me, the 
strength of an executive is not only the personnel of that body, but it is 
also in the support that is given by those who serve outside that executive. 
When, according to our regulations, we must necessarily lose the immediate 
services of those who have contributed much towards the furtherance of 
our work, we do so with the hope that they may continue their interest 
and usefulness for the Institute. 

. On your behalf I acknowledge the services rendered by Dr. H. A. 
Cates, Mr. George C. Gale, Dr. Sigmund Samuel, and Dr. Otto Holden who 
retire from Council this year. 

As I mentioned earlier, the Koyal Canadian Institute is fortunate in 
its wealth of good friends, but if I were asked the reason for this, I would 
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not hesitate in replying — George Gale. Throughout fifteen years of con- 
tinuous service, Mr. Gale has been particularly active on the Membership 
Committee, frequently as its Chairman, but always as an ardent, enthu- 
siastic worker. And he, perhaps more than any living person, is respon- 
sible for our wide membership and the financial support given by so many 
business firms in the community. When Mr. Gale first became a member 
of the Council in 1932, the Institute was known to few people. Through 
his example we have come to realize how much can be done by one man. 

Along with Mr. Gale, we must lose another enthusiastic Councillor in 
the person of Dr. Sigmund Samuel, who has served us for seventeen years. 
Our Council meetings will not be the same without these two faithful sup- 
porters, but we hope that their interest in the Institute will continue and 
we look forward to seeing them regularly on Saturday evenings in Con- 
vocation Hall. 

It is also with a real sense of loss that we accept Dr. Otto Holden’s 
retirement from Council. He has given valued leadership and has been a 
steadying influence in all our deliberations. We trust that Dr. Holden 
will continue to give us the benefit of his wise counsel and sound judgment. 

It is customary for the President at an Annual Meeting to express the 
thanks and appreciation of the Council for the continued co-operation of 
all those who have helped to make this such a successful year. This is a 
very proper custom. However, if I may be permitted to single out two 
people who have made my own responsibilities and those of my colleagues 
much less difiicult, it would be our Executive Secretary and our Honorary 
Librarian. To Mrs. Florence C. Rawlings I extend our warmest appre- 
ciation for the faithful, efficient and courteous services she and the staflc 
have rendered to the Institute. At times they have worked under tr 3 fing 
conditions caused by lack of proper accommodation, but Mrs. Rawlings 
and her associates responded to the challenge and I should like to extend 
our sincere thanks to them for their meritorius efforts on your behalf. 
It is difiicult to find adequate words to describe the extent of the contri- 
bution of our Honorary Librarian, Mr. Bruce Murray, not only to that 
which was definitely assigned for his special direction, but also to many 
other phases of our work. By his quiet, unassuming, yet always persist- 
ently enthusiastic helpfulness, he is ever burning the midnight oil in the 
interest of the Institute, and we are greatly indebted to him. 

As we come to the end of our 98th session I wonder — What of the 
future? In two years we will be a hundred years old. The founders of 
this organization builded greater than they knew. Are we going to accept 
their challenge to carry through their ideals? Some time ago we laid 
our plans for a Centennial Celebration. The appointed Standing Com- 
mittee, under the Chairmanship of Mr. Wills Maclachlan. has recom- 
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mended, and Council has approved, the preparation of a book giving a 
brief history of the Institute and its contribution to Canadian life. The 
book will also present a summary of the advances in various branches of 
science over the past hundred years with particular reference to their 
effect on Canada. It will be written for the enjoyment and profit of the 
general reader. You are assured that other plans will develop as the time 
draws nearer. 

Whatever our tasks in the future may be, we must realize that it will 
be through the unselfish co-operation of everyone that we shall gain the 
answers to the biggest problems mankind has ever faced. Intellect, ex- 
perience, ability, foresight, the observations of wise men, and the theories 
of profound scientists — these must all play a part in our struggle for a 
peaceful civilization. But far surpassing these in importance is unselfish- 
ness. This is the spirit which permeates the Institute’s work. In view 
of this report, I think it is fair to say that the present Council has a cer- 
tain pride of accomplishment — ^yes, it is proud of a job well done but not 
satisfied — ^for the goal appears to have been but dimly visualized, and the 
road ahead is still fraught with difficulties. However, the challenge is an 
inspiration. As I hand over the responsibilities of this office I congratu- 
late my successor in having the opportunity of serving with such an un- 
selfish body of people and with such a splendid organization as the Eoyal 
Canadian Institute. 


C. F. PUBLOW, President. 
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The Saturday Evening Lectures 


One of the objects of the Eoyal Canadian Institute is to further 
a popular interest in research. Since the results of research are 
so far-reaching in their effect upon the life of every member of 
the community, it is necessary to create an intelligent public who 
will be able to follow the work and achievements of those who are 
engaged in it. 

What has been done in the past is illustrated by such important 
accomplishments as the invention of the telephone and the radio, the 
discovery of radium, the improvement of the telescope, also by the 
immense access of knowledge as to the structure of matter, whether 
in the atom or the universe, the manifold phases of life on the earth, 
and the exploration of the world. 

The lectures of the Institute are the medium whereby such work 
is explained to the public. On Saturday evenings during the season, 
popular lectures of a scientific nature are given by men outstanding 
in their own field. The purpose is to interpret scientific research for 
the public. 



^^Some Glimpses of Nature’s Fireworks^^ 


C. F. PUBLOW, B-A.Sc. 

Assistant Engineer, Hydro-Electric Power Commission of Ontario. 
PRESIDENTIAL ADDRESS. 


November 2nd, 1946. 

During this past war, man seems to have reached an all-time high 
in the art of destroying both himself and the works of his hands. We 
have all heard of how England’s vital public services were menaced 
over and over again by enemy bombings — among them the power sys- 
tem. Only tremendous organization, ingenuity, and hard work kept 
the line open. In this country we are fortunate not to have had to face 
the terrible destruction of war. Sometimes, however, nature can turn 
on a blitz of her own that can make human warfare seem amateur. 
Bringing into play all her old-fashioned weapons — ^lightning, sleet, hail, 
and hurricane — she can do a very efficient job of serious and wide- 
spread destruction. Of these, lightning is both highly dramatic and at 
times quite destructive when it comes to electric power systems. 

In 1943, your president, Dr. Otto Holden, discussed with you “Can- 
ada’s Water Power — Its Development and Importance.” In his address 
he stated that more than 98 per cent of the electrical energy used in the 
Dominion to-day is derived from the power of falling water. You may 
be unaware that that same power, after it has been generated in various 
parts of this province, often has to travel hundreds of miles before it 
reaches the populated centres of industry where it is to be used. To be 
exact, 55 generating stations carry Hydro power over 9,500 circuit miles 
of transmission lines to the sub-stations of each municipality. Here 
the power is stepped down and then sent out again over untotalled 
thousands of miles of power lines into every comer of this large prov- 
ince. My purpose at present is to discuss with you how these precious 
arteries of power, on which our daily living is now so dependent, are 
safeguarded against the aforementioned trouble-makers of Nature, in 
particular, lightning. 

To return to electricity, although we use it every day for many pur- 
poses we still know very little about it. It remains a mysterious some- 
thing that, fortunately, we know how to produce, use, and control. 
Modern theories enable us more and more to extend these uses and con- 
trols. We have come to take it so much for granted that if there is ever 
a break in the service we resent it and feel there is little excuse for it. 
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Actually, when we consider the isolated location of the water-fall sites 
and those same thousands of miles of power lines, the wonder is that it 
ever gets to us at all. To look at the problem a little more closely, say 
you are a resident in Toronto, and assume that the electrical energy 
you are using in your home comes from the power in the falling water 
of the Ottawa Eiver at Chats Fails generating station, upstream from 
the city of Ottawa and some 200 miles away. At this point electrical 
energy is generated at a pressure of 13,000 volts, transformed to 220,000 
volts, and then transmitted to Toronto over one of four power lines 
(“ribbons” of aluminum supported on steel towers about five to a mile) 
with a portion of it running through almost virgin wilderness. At 
Toronto it is transformed first to 110,000 volts, and then to 13,000 volts, 
and distributed through cable to load centres in your own district. 
Prom here it is again sent by cable to local centres where it is stepped 
down to a distribution voltage of 4,000, and it will then arrive on your 
street by cable or overhead lines where it is again transformed down to 
your house service voltage (110 volts) and delivered right to your door 
by still more wire and cable. You must agree that this is a long and 
devious path and if anything goes wrong on any part of that long route 
you may be immediately without power, which is awkward enough if 
you are in the middle of cooking dinner or doing the washing! 

Intricate power-system interconnections and modern high-speed re- 
laying can effect localization of most troubles, thus usually preventing 
major interruptions. 

Power failures are of two kinds, momentary or temporary, and 
permanent or major, the latter demanding the restoration of essential 
parts before power delivery can be resumed. These failures may be 
due to deliberate, accidental, or natural causes, and a frequent patrol 
must be on the alert all the time to locate and repair. Often this has to 
be carried out during very inclement weather and at night. 

In the deliberate and accidental failures we are not so much inter- 
ested right here. They would include sabotage, the wilful destruction 
that sometimes boys go in for when they use insulators as targets for 
rifle practice or stone throwing, and accidents like a child’s kite getting 
entangled in the line, or a car going out of control and breaking a 
transmission pole. 

Despite the best of men’s efforts to minimize the effect of natural 
disturbances and despite all reasonable precautions in construction, 
there can still be power failures as long as man is unable to prevent 
Nature from performing the unpredictable. The havoc wrought by a 
cyclonic wind indicates that none of the precautions taken by power 
companies in modern times can prevent a power failure. We have a 
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good recent example of this in the Windsor area where the local district 
bore the brunt of the storm and also the power interruption. Another 
damaging storm happened some years ago north of Belleville and just 
east of Bannockburn in a relatively inaccessible location when three of 
the four 220,000 volt transmission lines were damaged beyond imme- 
diate repair, seriously curtailing the delivery of electricity to the Tor- 
onto area and points west for an extended time. This particular storm 
seemed to come out of a blue sky, just at office closing time in October, 
1941. 

When such interruptions occur and when, as in Windsor, other public 
services are disrupted, restoration of service is often badly delayed. In 
such instances the area of the damage must first be located, often a difficult 
piece of work, the extent of the damage must be appraised, and then the 
needed material and skilled men must be sent together with the required 
living accommodation to effect speedy work. For, like an army, these 
men must travel on their stomachs ! It is no mean task, but in these 
cases team-work and realization of each individual’s task soon accom- 
plished temporary repairs and, shortly after, permanent ones were made. 

IMagnetic Stoems 

It was only comparatively recently that magnetic storms were rec- 
ognized as a source of trouble for power systems. Communication com- 
panies have been coping with this problem for about half a century and 
as their systems grew larger and the service more exacting, greater 
efforts have been made to overcome the effects of such storms. When 
we all started using radios, we became directly aware of these disturb- 
ances in the form of static. 

Severe magnetic storms have long been evident in unusual displays 
of “northern lights” which many of us were told in our younger days 
were caused by the sun shining on polar ice fields. I recall one spectac- 
ular display on Hallowe’en about the turn of the century. It was so 
disturbing to the telegraph companies that they were reported to have 
operated for several days without batteries and had the greatest diffi- 
culty in getting any messages through. Trains on branch lines had to 
proceed on their way without orders. Until a very few years ago 
power engineers were unaware that such “storms” would affect their 
systems. In March, 1940, a number of unexplained interruptions occur- 
red on several large systems over a widespread area — New England, 
New York, eastern Pennsylvania, southern and eastern parts of Minne- 
sota, Ontario, and Quebec. When these were tabulated they were found 
to be coincidental and similar in character. This put power operators 
on the “alert,” but it was not, as far as I am aware, until this year in 
February, in March', and again in September that they had definite 
results. 
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These three occurrences were all in Ontario and all on one system, 
their severity being indicated by disturbances on the power system, on 
telephones, and on radios. The trouble of last February caused four 
interruptions to apparatus and a considerable amount of work since it 
was thought some equipment failed and must be replaced. The inter- 
ference in March caused six interruptions, and the latest one, in Sep- 
tember, eight. Fortunately, none of these latest operations caused any 
curtailment of power service. We were fortunate to obtain graphic 
records of these extraneous influences. 

Apparently these magnetic storms create differences in electrical 
potential between points on the earth’s surface. Power and communi- 
cation circuits connect such points with conductors which form a circuit 
parallel to the earth path, and so, unusual currents, superimposed on the 
power current of the system, flow in the conductors and station equip- 
ment at each point where connected to earth in an effort to equalize the 
potential difference and affect the normal functioning of the relay pro- 
tective equipment. The current-flow reverses frequently and varies with 
the violence of the storm and its direction relative to the points grounded 
on the system. 

Communication-company observers have been accumulating data on 
such occurrences and it has been definitely established that there are con- 
tinuous changes due to this cause, but generally they are so small that they 
have no noticeable effect on their circuits even with “earth-return.” 

The search for the unknown is intriguing. Encouragement comes 
when results, however meagre, are obtained. These serve to whet the 
appetite and usually suggest new avenues of approach in gathering addi- 
tional data. Since further disturbances are now anticipated in the near 
future, it -will be interesting to await the outcome. The choice of effective 
precautionary measures on power systems to control these has yet to be 
made although certain effective means are known. 

Harlan T. Stetson in “Terrestrial Magnetism,” vol. 45, page 77, 1940, 
has this to say: “It was early recognized that auroral displays must be 
associated with ionization of the upper air at high altitudes, and various 
hypotheses have been advanced to account for increased ionization during 
periods of major solar activity. Whatever may be the differences of 
opinion in regard to the mechanism connecting sunspots with auroral dis- 
plays, there is some evidence that auroral phenomena are intimately asso- 
ciated with sunspots themselves, rather than with a general state of radia- 
tion emission accompanying the solar cycle.” 

■ To date, these phenomena have caused inconvenience to power utilities, 
but have not been considered harmful to the systems or equipment. The 
consumer has not been aware of this type of trouble. 
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Lightning Storms 


There are several forms of lightning strokes or discharges to which 
I shall refer briefly : sheet, fork or chain, and a third tjrpe, ball lightning. 
I have seen the ball form once only, many years ago, when it appeared 
in the early evening of a summer day on the prairie to several observers 
who were together during a very heavy thunderstorm accompanied by a 
rainfall verging on a cloud-burst. Two balls were seen, one three feet in 
diameter, and the other at least twice this size. When noticed, they were 
a few feet apart floating some flfty feet above the earth and gradually fall- 
ing. They landed on a slight hill, the brow of which was not more than 
three quarters of a mile away, and quietly bounced once or twice like big 
rubber balls and then disappeared. When I visited the area the next 
morning there were no signs to be found to indicate the exact location. 
Whether this type of lightning is accompanied by thunder I do not know 
since there was at the time the continual noise of thunder from other 
lightning strokes. 

The “sheet” form is an apparent misnomer. It certainly often ap- 
pears as such to observers on the earth, but like many other things “ap- 
pearances are deceiving.” The illusion is produced by flashes of the fork 
or chain variety that occur between clouds, or between different parts 
within the same cloud, and since it is masked or veiled by the curtain of 
the cloud between it and earth, the whole cloud is lighted up giving us the 
name “sheet.” 

The “fork” or “chain” type gets its name from its shape. This may 
be seen at times between clouds, but usually much more distinctly when 
the flashes are from cloud to earth. 

A lightning stroke makes itself evident through the eye as we see the 
flash. The discharge is usually accompanied by a noise we call thunder — 
the intense heat expanding the air with the violence of an explosion. 
The intensity of the noise, the length of the time the peal continues, and 
the time between the sight of the flash and the hearing of the sound are 
dependent on the magnitude of the stroke, its duration, and its proximity 
to the observer. When it is so close that, in addition to hearing the clap 
of thunder immediately following the flash, you also hear a sizzle — well, it 
is uncomfortably close. Sound travels at the rate of about 1,000 feet per 
second while light travels 186,000 miles per second. We see lightning from 
a great distance and hear it through the thunder for only relatively short 
distances. However, in these days we are aware of electrical storms at 
remote points through our radios, particularly short wave ones, by the 
static which accompanies many special programmes to which we would 
like to listen. 
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There is something spectacular about a storm venting its fury. An 
intense display of lightning at night is one of Nature’s grandest spectacles. 
Lightning strikes terror, however, into many a man and beast, and if it is 
close, even the strongest of us will cringe. But when one is in a position 
to view it without danger, there is a majestic grandeur in watching the 
storm spending itself. Such a demonstration of power prompts one to 
ask, “Can lightning be harnessed?” No means has yet been devised to make 
it perform useful work, but we have learned how to intercept much of it 
so that its energy is dissipated without causing harm to life or property. 
Actually, there is comparatively little power in it, for the extremely short 
duration of any stroke limits the power content. Besides, in the 24-hour 
year-round basis there is relatively little in one location, that is, there 
is no coneentation of supply where it could be collected. However, there 
has been a goodly share of romance connected with it for men have 
watched it with great interest and curiosity, among them Benjamin Frank- 
lin, who some 200 years ago used a kite in his determination to know some- 
thing about it. What a thrill he must have had when, in accordance with 
his anticipation, the sparking occurred. Some discoveries are accidental, 
but many are the outcome of consistant, deliberate thinking. To the orig- 
inal searcher, when an expected phenomenon occurs, it is a confirmation 
rather than a surprise. 

Lightning is so severe that it causes damage such as shattered trees, 
split logs, torn up earth, scattered rocks, the destruction of barns, and the 
loss of life. Some investigators have intimated that there are hot and cold 
lightning. This may be just another name for long and short strokes, as 
some strokes cause fire and some are just explosive. This is the initial 
damage caused by lightning, but the subsequent damage is frequently more 
widespread, such as the conflagration that it starts, the fact that a wall is 
shattered and that the wind accompanying the storm wrecks a building, 
or a tree or pole is knocked down, falls across a highway and causes an 
accident. 

When the intensity of the electrical stress at any given location in air 
becomes sufficiently high, the air “breaks down,” that is, becomes a con- 
ductor owing to its becoming ionized. This may be illustrated in the form- 
ation of “corona” in locations where the air is overstressed electrically as 
at “weak” points in an insulator string, or at points where breaks occur 
in ice encasing a conductor, or about a bare conductor. As the intensity 
of the dectric stress is raised higher and higher, additional surrounding 
air “breaks down” until it propagates itself so far that an “arc over” to 
ground results. Power is required to initiate and sustain ionization. 
Additional power is required as the intensity of the electrical stress is in- 
creased and more ionization follows. Suspend the delivery of power and 
the ionization ceases, the ions present dissipating almost instantly. Light- 
ning acts in a similar manner. 
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In spite of the great interest in the manner in which electrical charges 
arise in thunderclouds, the question is still controversial. Ascending 
currents of air and relative motion of rain drops of different sizes are 
usually assumed. 

Thunderclouds have occasionally extremely low ceilings — a few hun- 
dred feet. Usually they are a few ihousand feet in altitude and at times 
their tops are 30,000 to 40,000 feet and higher. This varies with the time 
of the year and the latitude. 

In thunderclouds of average and great heights the temperature varies, 
going well below the freezing point and thus causing hail to form. Al- 
though there is always rain in even the small, isolated thundercloud, owing 
to the condensation of the moisture on account of the coolness of the upper 
air, it may not be in sufficient quantity to fall to the earth, particularly 
if it is over a dry area where it will all re-evaporate as it falls. 

The electrical charge within a thundercloud usually concentrates in 
local areas and in relation to them the earth may be regarded as infinite 
in extent. As the charge accumulates in the cloud there is an opposite 
charge concentrating on the earth’s surface directly below it. The inten- 
sity of the electrical stress in the air at the earth’s surface, however, is 
comparatively low and the atmospheric pressure relatively high; while in 
the thundercloud the reverse is true. Thus the lightning stroke, when the 
charge becomes high enough, tends to be initiated from the cloud rather 
than from the earth. The “initial leader,” “pilot streamer,” or “leader 
stroke” seeks its way toward the earth (or a point of opposite potential 
in another cloud) in a series of steps, halting momentarily at the end of 
each when its power is temporarily inadequate, and awaiting a further 
charge from the cloud over a now prepared path of ionized air, when it 
will again leap forward as it propagates itself. The path of each step is 
usually straight but each new step is generally in a different direction, 
thus giving to “chain” or “fork” lightning the tortuous, characteristic 
path. “Branch leaders” occur frequently, but these may reverse and flow 
back into the “main leader” as it progresses, although when close to the 
earth they are likely to, and often do, form “side flashes” which are quite 
destructive making “hits” to otherwise guarded locations. 

Once contact is made to the earth by the “leader stroke,” an ionized 
path of low resistance exists through the air between the earth and the 
cloud and a “return stroke” with a heavy current flows from the earth to 
the cloud on this blazed trail. 

A lightning stroke which appears to the eye as a single flash is, in 
reality, generally made up of a series of strokes that travel along approxi- 
mately the same path. When the charge on the cloud is temporarily 
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depleted, the current ceases and the path seals itself off automatically by 
the ions dissipating from the path, that is, the dielectric strength of the 
air is restored to its virgin condition. All this occurs usually in not more 
than a second, 1,000,000 micro-seconds, a goodly portion of which was 
consumed during the establishing of the “initial leader” path from the 
cloud to the earth. 


What actually causes the explosion when lightning strikes a tree? 
As stated, the actual power is limited but what there is is expended in an 
extremely short time. Thus, it acts like a hammer blow. A amaTl path 
IS made through which most, if not ail, the discharge current flows. The 
heat of the stroke generates gas (considerable steam no doubt) and, since 
the time is so short, little if any of it can escape. Thus, high pressures 
^e built up well beyond the breaking point and the explosion occurs. 
However, it usually subsides comparatively quietly, owing to the limited 
power, and in this is unlike a steam boiler explosion, where great vol- 
umes of steam instantly form, venting their destructive force once the 
pressure is relieved. 


+V. 4 . causes the fire? Those of us who have kindled a fire know well 
that when conditions are ideal-dry, well-spaced, fine shavings— then the 
^ match will light them. Should conditions be less ideal, 
then the mateh must be applied for a longer time. Lightning strokes, when 
they are sufficiently high in current and are sustained, may easily cause 
e, particularly if conditions are ideal, in such places as a barn filled 
■wi hay on a day of a dry, hot summer. It lakes time to ignite anything 
OT even scorch it-the greater the heat applied, the shorter the time. 

^ everyday life in testing a sad iron, hot water, or 


What ^uses the loss of life when not in the direct path of the stroke, 

^ ^ recorded instance, a herd of cattle 

app^ed to have been quietly resting, some probably lying dovm, in the 

ea^h affv lightjiing discharge current flowed into the 

at the base of the tree, differences of electrical potential existed be- 

+I 1 P. at the base of the tree and points more remote — 

l^T.1 difference. Had an animal been 

ha^^ r line it would prot,ably have taken no 

ha^ whereas if it was lying or standing facing toward or away from the 

^ ground at different elec- 

greater this difference. An 
electric curre^ would then flow through the body and death would follow. 
In this case twenty-one valuable cattle were killed. Another and very 

SCiW previous to tS 

^ considerable charge of electricity 
concentrated on the tree shared in a degree by all the objects in its vicinity. 
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When the stroke occurred, all the objects in the vicinity discharged, the 
charges of them passing to the ground and killing the animals. One 
experiences a similar shock after walking across a carpet and touching an 
object. I prefer the former explanation. 

In the case of electric power lines and apparatus, there are both the 
initial damage from lightning and subsequent damage due to the heavy 
concentration of power from the system, which flows, one might well say 
pours, into the fault caused by the lightning and causes much more damage 
than the lightning. This subsequent damage is usually so extensive that 
it masks what the lightning itself actually did. This masking is a serious 
condition from the investigators’ viewpoint but, as always, “necessity is 
the mother of invention” and a way was found to overcome the difficulty. 
A simple illustration is a string of suspension insulators where the top 
unit has been stripped of its porcelain petticoat and the conductor is 
marked. 

Benjamin Franklin in his electrical experiments between 1740 and 
1760 succeeded in identifsdng lightning as the static electricity of his time. 
Beyond this fact, little was learned until within the last thirty or forty 
years. The real incentive to obtain additional knowledge about lightning 
lay in the need of the electrical industry to protect against its effects. 

Serious troubles were experienced from lightning causing apparatus 
failures and transmission line-outages when the art was in its infancy. 
Efforts were made to improve the service by installing special protective 
devices knovra as lightning arresters to drain off lightning currents from 
the system and associated apparatus in order to prevent if possible, and at 
least reduce, the damage caused by the accompanying high surge voltages. 
Ground or sky wires were also placed above the transmission line conduc- 
tors. A measure of success resulted, but it was evident from mechanical 
defects in the devices themselves, and from the fact that they were at 
times destroyed by unusually heavy lightning discharges, that further in- 
vestigation was necessary. The demand was accelerated by the era of 
rapidly expanding transmission systems and by service requirement be- 
coming more rigid. Thus the need for reduction in outages due to light- 
ning became more acute, placing more stringent requirements upon all 
protective equipment. 

Of primary importance in the protection of power transmission lines 
and associated stations from lightning is a knowledge of the magnitude, 
duration, and wave-shape of the voltage and current surges appearing on 
utility systems. The characteristics of the stroke itself determine the re- 
sulting surges which occur on the electrical systems. Thus it becomes 
desirable to have instruments capable of measuring not only the system 
voltages and current, but also the properties of the stroke. 
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One difficulty in the development of such instruments is the wide 
range both in magnitude and time that must be covered. Studies, by re- 
search engineers, frequentiy in close co-operation with power utility oper- 
ating companies, reveal that lightning stroke currents vary from a few 
amperes to 200,000 amperes. Also, that portions of the wave change so 
rapidly that time intervals of the order of micro-seconds need to be meas- 
ured, while at the same time the duration of the complete stroke may be 
longer than one second, or 1,000,000 micro-seconds. Further, the mech- 
anism of a lightning discharge has been gleaned from these records show- 
ing that it is initiated by a streamer or “leader stroke” followed by the 
main discharge, or “return stroke,” which consists of one or more high 
current discharges of durations less than 100 micro-seconds and low am- 
perage discharges lasting several thousand micro-seconds. 

A number of special instruments have been devised to obtain the 
records from which these conclusions were drawn. They are known as 
the klydonograph, cathode-ray oscillograph, magnetic surge crest ammeter. 
Boys camera, and fulchronograph. 

The Boys camera has a lense system which rotates with respect to the 
film and from its records can be deduced the direction and propagation of 
the stroke. Some of these cameras have a speed of 3,000 rpm. and per- 
mitted a resolution of the photograph of 0.8 micro-seconds. 

The klydonograph, invented by J. F. Peters, is based on the fact, 
known for more than 100 years, that an electric potential applied at a 
point on a sensitized (photographic) plate or film would produce an image, 
called Lichtenburg figures, giving some measure of the magnitude, polar- 
ity, wave-shape, and duration of that potential. The instrument is simple 
and inexpensive and this permits its use in large numbers. A new form 
has recently been devised giving simultaneous positive and negative fig- 
ures at the same point of contact on the system. The minimum critical 
voltage necessary to produce a figure is about 2,000 volts and the maxi- 
mum that can be recorded is of the order of 18,000 volts. Klydonographs 
are commonly coupled with potentiometers to extend their application. 

The cathode-ray oscillograph is the best instrument available from 
the standpoint of determining wave-shape of transients such as lightning 
surges. Its cost and complexity, however, limit its use in the field. 

The magnetic surge crest ammeter is a simple, inexpensive instru- 
ment capable of measuring the crest-magnitude and polarity of surge cur- 
rents. It has been used extensively. 

The fulchronograph is also a relatively low cost device and has been 
widely used- It gives data regarding the wave-shape and the duration of 
the tail of current surges. 
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With the range of cxirrent, duration, wave-shape, and polarity of 
natural lightning known, impulse or lightning generators were designed 
and constructed which produced surges (sometimes referred to as tame 
lightning) similar to lightning strokes. Through the use of these genera- 
tors, (now capable of producing 10,000,000 volts) “the art” has been able 
to obtain a greatly accelerated knowledge of the characteristics of the 
initial damage caused by lightning which has resulted in: 

(1) The production of electrical power apparatus with a greater im- 
munity to breakdowns due to actual lightning. Failures now 
occur relatively seldom and those which do may be attributed 
to the rare, unusually severe, direct strokes or to undetected 
deterioration having weakened the materials. 

(2) The production of lightning arresters with adequate safety valve 
capacity. 

(3) The establishing of optimum locations for the ground wire over 
transmission lines and the ground shields over the station in an 
effort to exclude the lightning entirely from the power system. 

Since a practical application must always be made, the safeguarding 
of the electrical service against lightning still falls short of the ideal. 
Should lightning now cause a failure, be it in apparatus or on a transmis- 
sion line, the “fault” is promptly separated from the system in the mini- 
mum of time by the functioning of the protective relaying to open all 
supply circuits to the faulty section- Because this limits the subsequent 
damage to a minimum, and very often prevents it, it is usually possible 
to resume service on the isolated section as fast as the operator can act — 
say within a minute. Thus the whole system is again normal and fully 
ready for the next emergency. The prompt restoration has proved of 
great value to continuity of service, particularly when an unusually severe 
thunderstorm is crossing a vital portion of the system. 

To sum up, as citizens we owe much to scientists and engineers who 
have now reached the point where they are convinced that these trouble- 
makers of Nature have had their worst sting removed. It can be said, 
fairly, that it is now a very unusual occurrence for “Hydro” consumers to 
have a major interruption in their service. In the meantime, more know- 
ledge is being acquired every day which means, in turn, that more effec- 
tive precautions can be taken in the future. We will never be able to pre- 
vent violence in Nature, but so long as we can safeguard our own interests 
we have little need to worry. 

In “The Elements Rage” Frank W. Lane states, quoting from Dr. 
W. J. Humphreys, Sir Lawrence Bragg, and others : — “But it would be an 
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error to imagine that lightning is merely a glorified firework display 
which occasionally kills and damages, but brings no benefit to humanity. 
By a process similar to that used in nitrogen-fixation factories, lightning, 
employing sparks thousands of feet in length, manufactures fixed nitrogen 
from the air, and this is deposited on the earth with the rain. According 
to Humphreys (1937) the amount of nitrogen compounds produced in this 
way amounts to 12 lbs. per acre per year — or some 770 million tons of 100 
per cent pure natural fertilizers. Other estimates, however, put the 
annual total at only 100 million tons. In this connection it should be re- 
membered that there are probably 16 million thunderstorms a year 
throughout the word. According to Bragg 1,800 are taking place some- 
where at any given moment.” Again, “In this connection the greenness 
of pasturage after heavy thunderstorm rain may be noted.” 

Accordingly it would be well for all to remember that “God maketh 
His sun to rise on the evil and good, and sendeth rain on just and unjust.” 

Yes, “There’s a wideness in God’s mercy 
Like the wideness of the sea; 

There’s a kindness in His justice 
Which is more than liberty.” 

And, “God moves in a mysterious way, 

His wonders to perform; 

He plants His footsteps in the sea, 

And rides upon the storm.” 


"Along the Milky Way" 

HELEN SAWYEE HOGG, A.M., Pli.D., F.R.S.C. 

Lecturer and Research Associate in Astronomy, University of Toronto. 

November 9th, 1946. 

Practically everything that can be seen in the heavens by the unaided 
eye is included in the Milky Way. Our solar system with its sun and nine 
planets is somewhere near the perimeter of this galaxy and revolves 
around it once in two hundred million years. 

The distance from the earth to the moon is about one light second; 
from the earth to the sun, about five light hours. The diameter of the 
Milky Way is over a hundred thousand light years. It is composed of 
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some fifty thousand million stars and unformed matter with a total estim- 
ated mass equal to another fifty thousand million stars. 

Due to this inchoate mass it is impossible to make observations 
through the centre of the Milky Way. But globular clusters of stars, 
fortunately outside this central obstruction, enable astronomers to deduce 
the dimensions of the galaxy and also its shape, which may be compared to 
that of a grindstone, bulging in the middle and tapering towards the rim. 

More than a hundred such globular clusters are known, some of them 
containing half a million stars, which clusters, to the unaided eye, appear 
as but single points of light. One cluster is one hundred and seventy-five 
thousand light years away, but it cannot be said definitely whether it be- 
longs to the Milky Way or to another galactic system. 

Astronomically, another great aid in measuring the galaxy is afforded 
by the periodic variable stars which increase and decrease in brightness 
with precise regularity that can be worked out to the one hundredth of a 
second. In astronomy observations are now made almost entirely by 
photography. One night’s photographic observations may mean weeks 
of analysis of the plates. A ten minutes’ exposure may photograph an 
image which is ten thousand times fainter than can be seen by the unaided 
eye. 


Regarding the inchoate mass of matter which is distributed tiirough 
the Milky Way and is referred to above, it is an interesting speculation 
whether this represents the process of the formation of stars or their 
dissolution. One of the important problems occupying the attention of 
astronomers concerns the vast patches of light-absorbant matter which is 
meshed through this unformed mass. Previously these areas of black- 
ness — ^which constitute ten per cent of the Milky Way — were thought to be 
holes in the heavens through which we looked into empty space. Through 
improvements in astronomical instruments, notably the infra-red photo- 
graphic plate, it is now ascertained that these dark patches are masses of 
matter which absorb rather than reflect light. 

As mentioned, almost everything that can be seen in the heavens by 
the unaided eye is included in the Milky Way. There is, however, an ex- 
ception ; the neighbouring galaxy of Andromeda. It is seven hundred and 
fifty thousand light years away. 
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Digging up Ontario History^ 


The Archaeology of Cahiague, where Champlain met the Hurons. 
T. F. MelLWRAITH, M.A., F.R.S.C. 

Professor of Anthropology, University of Toronto and 
Associate Director, Royal Ontario Museum of Archaeology, 


November 16th, 1946. 

Probably few small forays have had greater historic results than the 
one made by a party of Huron warriors accompanied by Champlain and 
some French soldiers which set out from Cahiague village, near what is 
now Orillia, Ontario, in the summer of 1615, to attack the Iroquois in what 
is now upper New York State. The engagement itself was inconclusive. 
Few were killed or wounded on either side. But the attack definitely allied 
the Hurons with the French and the Iroquois with the English. 

This alliance may well have had a later decisive part in the ultimate 
fate of New France. The location of the Huron village of Cahiagu6 is 
therefore a matter of historic interest. Champlain’s own description of 
the village is vague and its definite identification would appear to be a 
task for archaeologists. 

In the late summer of 1946 the Royal Ontario Museum of Archaeology 
with the co-operative support of the Orillia Board of Trade conducted arch- 
aeological work on a large Huron Indian site near Warminster in the north- 
ern part of Simcoe County. The results seem to establish the site as 
that of the village of Cahiagu4. Its location conforms to Champlain’s 
references and the nature of the fragments recovered indicates that the 
village was occupied at the time of the earliest European contact. 

The dimensions of the site, which is more than half a mile long, are 
consonant vsdth a village of about 200 houses and between 4,000 and 5,000 
population. It was located on a sandy upland with ravines on either side 
in which were dumped the ashes from the house fires. A mound in the 
centre of the village proved to be an ash pit in which the debris had been 
deposited in reasonably regular strata thus even more definitely demarking 
the periods before and after the coming of the French. Down the slope 
of the ravines the refuse and ashes extended for a depth of 100 feet. 

By careful trowelling in these refuse heaps more than 9,000 pieces 
of Indian pottery were recovered as well as many fragments of pipes, stone 
and bone tools, wampum, and shell ornaments. In the upper levels were 
found beads and pieces of copper kettles and iron goods indicating the 
presence of the early French. Such items as heavy axes and better beads. 
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which would have indicated the presence of the French at a later date, do 
not appear. 

Most Huron villages of this type existed for only about ten years, in 
which time the fields and firewood became exhausted. For this reason 
Cahiagud had been abandoned when the Jesuits arrived some twenty years 
after the visit of Champlain. The value which the natives attached to the 
European trade goods is shown by the care with which scraps of iron had 
been fitted into bone handles and the way in which small fragments of 
kettles had been fashioned into ornaments, tools and arrow heads. 

At the end of the village an ossuary was excavated. This pit measured 
about eighteen feet in diameter and six feet in depth and was an almost 
solid mass of bones. It was an evidence of the Hurons’ greatest ceremony, 
the Feast of the Dead. Every ten years the tribe collected the bodies of 
those who had died in the preceding decade and with great lamentation 
placed them in a common pit — “a mingling of friends forever.” This 
ritual insured that the dead would go together to the next world, and pro- 
vided the survivors with the opportunity for a communal service of great 
emotional significance. They were buried with objects of value such as 
shell and copper ornaments, and French beads. 

Two complete skeletons were recovered. The evidence shows a high 
percentage of children’s deaths. Dr. P. W. Arkle of the Faculty of Dentist- 
ry, University of Toronto, is studying the teeth found in the ossuary and a 
preliminary examination reveals a high proportion of caries, much greater 
than in the teeth of members of the hunting tribes. This observation 
leads to the speculation that the condition may have resulted from diet 
which consisted mainly of corn and maple syrup. 


'Timing as a Factor in War" 

HIS EXCELLENCY 

FIELD MARSHAL THE RIGHT HONOURABLE THE VISCOUNT ALEXANDER 

OP TUNIS, G.C.B. 

Governor-General of Canada. 


November 23rd, 1946. 

My subject this evening is “Timing as a Factor in War,” and I pro- 
pose to illustrate this by examples from the campaigns I fought between 
the years 1942 and 1944, which show the effect it had on the results of 
those campaigns. 

Napoleon made this well-known remark: — ^“Go, Sir, gallop and don’t 
forget the world was made in six days. You can ask me for an 3 rthing you 
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like but Time.” When the Emperor said this, he was in a hurry, but I 
warn you that the correct use of Time does not necessarily mean "hurry.” 
To strike before you are ready and balanced is generally futile and may 
lead to something worse than failure. To strike too late is also futile and 
means that you have missed the bus. Correct timing, therefore, is the 
result of a careful appreciation of all the factors and a weighing up of 
the various pros and cons of the situation. 

If the correct use of Time can be allied with surprise, you get the best 
of all conditions for success. Surprise, of course, pre-supposes that you 
strike at the right moment, when the enemy is taken off his guard. By 
such a manoeuvre you should at least gain a local victory, but the gaining 
of that local victory may not be in the best interests of the campaign as a 
whole. Consequently, we see that the element of surprise is of value only 
if it is timed correctly — ^that is, if the right moment is chosen to let the 
surprise packet out of the bag. In the following examples which I pro- 
pose to demonstrate, you will note that the use of Time as a winning factor ' 
is more from the strategic angle than the tactical, the difference between 
strategy and tactics as interpreted by Clausewitz being that, “whereas 
Tactics is the employment of military forces for the purposes of the battle, 
Strategy is the employment of battles for the purposes of the campaign.” 
The theatre of war is the province of Strategy. The field of battle is the 
province of Tactics. 



The Buema Campaign. 

My first example is the campaign in Burma in 1942. Things had not 
gone well with our army there. There were many reasons for this which 
I do not propose to go into, because they do not concern us this evening. 

U 



But when I landed by air to take over command at the beginning of March, 
I found the situation as illustrated in the first two maps. Map one shows 
the position of Burma in relation to India and China and to Indo-China, 
on which the Japanese Forces were based and from where they started 
their drive on Burma. Map two shows the position of our Forces vis k 
vis the Japanese when I took over command at the beginning of March, 
1942. 



It will be seen that the Burma Army consisted of two Divisions. 
First, there was the 18th Indian Division at Pegu, which had been badly 
hammered, was tired and weak in numbers and only had about twenty 
remaining 18-pounders out of its proper establishment of seventy-two. 
Secondly, eighty miles away, at Tongoo was the so-called Burma Division, 
whidi had seen little or no real fighting, but which was sadly depleted in 
numbers owing to the large percentage of deserters who had gone over to 
the Japanese with their arms- The Japanese invader had infiltrated and 
was continuing to do so between these two Divisions into the hills and 
forests between Tongoo and Pegu- The Chinese armies which were no 
bigger than half our Divisional establishment — ^with really nothing more 
than a rifle to every three men and a very few automatics — was still away 
to the North. 
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This was the situation I was faced with when I arrived. It was 
clearly obvious that the first thing to be done was to try to regain the 
initiative. With this in view, I ordered the 18th Indian Division to attack 
northeast and the Burma Division to attack south with the object of gain- 
ing a junction. Once my forces were united, I could either re-establish 
the position on the Sittang River or, if I were not strong enough to affect 
this, fall back to a position covering my base at Rangoon and await fur- 
ther reinforcements. 

Both attacks failed and, in fact, made little or no progress. One 
of the main reasons for their failure lay in the fact that neither Division 
was trained in jungle warfare and both Divisions were on a mechanized 
basis, with the result that they could not operate off the roads. As there 
are only two roads in Burma, one from Rangoon to Mandalay via the Ton- 
goo Valley and the other via the Irrawaddy Valley, it is not an exaggera- 
tion to say that the Burma Army was wrongly equipped and organized for 
fighting in this part of the world. Worse than failing to regain the initi- 
ative, I was now faced with possible disaster when superior Japanese 
forces, moving to our rear, entered Rangoon behind our backs and cut us 
off from our base. As there were no roads or communication with India, 
Burma from that moment was lost to us. 

The problem now facing me was : could I save my forces and, with 
them, India from invasion, India being at this time unprepared for a threat 
to her eastern frontier. And nothing stood between India and the Japan- 
ese but my small and.battered army. 

Time was the answer to that problem. I knew that if I could keep 
my forces intact I could fight a delaying action back up Burma towards the 
Indian frontier, and if I could hold the Japanese off for three months, 
until the monsoon would break, India would have those three months plus 
four or five during the monsoon period in which to prepare and organize 
her defences. But Time was also operating against me, because, having 
no base, I had no supplies of petrol, ammunition, food, etc., except those 
I carried with me, plus a few dumps in the north of Burma and what food 
I could collect from the country-side. Hence, I could only keep the field 
for a strictly limited period. 

I will not relate the story of the retreat through Burma with all its 
battles, hazards and difficulties, as it has little to do with my lecture, suffice 
it to say that by the help of the Almighty, allied to a good deal of luck and 
correct Timing, the Burma Army arrived more or less intact on the fron- 
tiers of India just as the monsoon broke. And so ended the first Burma 
Campaign in June 1942. It was a military defeat but not a major disaster. 
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The Western Desert, 


My next example where Time was a dominating factor is a very differ- 
ent tale to tell, because it is the story of a victory. 

When I flew to Cairo in August, 1942, to take over command of the 
Middle East Forces, Winston Churchill gave me a directive of which this 
is the relevant sentence: “Your prime and immediate task is to destroy 
Eommel and his German and Italian Armies together with all their organi- 
zations.” Although it was not written in my directive, I was told verbally 
that it was essential to our war strategy that a clear-cut decisive victory 



Map 3. 

must be gained before November 8th, because on that date, November 8th, 
the Forces under General Eisenhower, consisting of the British 1st Army 
and an American Expeditionary Force, sailing direct from England and 
the States, was due to land on the shores of North Africa. To facilitate 
their task of invasion by swinging North Africa over to the side of the 
Allies, a decisive victory over Rommel must be gained, and gained in time 
for the news to circulate and influence French public opinion and action. 

To gain a decisive victory over an enemy as strong and experienced 
as Rommel required careful planning and time to prepare, and my task 
was made more difficult because so much had to be done and the time was 
all too short within which to do it. I had about two months in which to 
re-organize, equip and train an army which had suffered defeat and which 
was on the defensive, and, in addition, to plan, prepare, and rehearse 
an offensive operation which had at all costs to succeed. At this period, 
reinforcements in men, material, and modern equipment began to arrive 
and for the first time in the war we were in a position to build up a force 
strong enough to face the Germans on level terms. 

All was going well, but in September Rommel made his final bid to 
reach the Nile Delta. The battle lasted a week, the front held, and 
Rommel withdrew to his start line. This was a tactical success for us. 
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but it not only delayed my preparations by a week, but cost me consider- 
ably in men and material. Although I had planned for the big offensive 
to be launched about the first or second week in October, Rommel’s attack 
had put us back in our preparations by at least a fortnight, which meant 
that the opening date of the big offensive could not now take place before 
the end of October. As victory had to be gained before November 8th, this 
I admit was running it fine, but as luck would have it, this later date for 
the opening of the battle of Alamein had one advantage, in that it gave us 
a waxing or a rising moon, a very useful asset in offensive operations. 

At this period there was much pressure put on me to launch the offen- 
sive at the beginning of October. If I had agreed to do this, then I think 
the battle of El Alamein would not have been won, because as I said ear- 
lier, to strike before you are ready is to court failure. 

The battle was launched at 11 p.m. on October 23rd, and although it 
was a ding-dong struggle for eleven days and nights, in which victory was 
gained only by the emplojnnent of our last reserves, Rommel and his Afrika 
Korps were decisively beaten on November 4th, four days before General 
Eisenhower with his Anglo-American Forces landed on the shores of North 
Africa. Within the framework of the big strategic picture. Time had been 
our dictator and we had won out on a short but sufficient .margin. 



Map 4. 

The Battue op Tunis. 

The third case I propose to take is the Battle of Tunis, which ended 
on May 18th, 1943, with the elimination of the Axis expeditionary forces 
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under General von Arnim, numbering some 300,000 men, and the freeing 
of the whole of North Africa from Cairo to Casablanca. 

The object of the Battle of Tunis was twofold. First, to open up the 
Mediterranean to our shipping. Secondly, to gain a springboard for an 
assault on Southern Europe, and that springboard had to be ready for us 
sufficiently early to allow the mounting of an overseas expedition of two 
armies to capture and consolidate the island of Sicily during the settled 
weather of that summer. When I took over command of the Anglo- 
American and French Forces on February 19th, 1943, 1 had just under two 
months in which to eliminate the enemy from Tunisia because, as was cal- 
culated, the middle of May was the latest date we could afford to go to, if 
amphibious operations were to be undertaken against Sicily that year. 

After a careful study of the situation, I came to the conclusion that, 
to overcome such a formidable enemy as we were faced by, the fullest and 
closest co-operation with all our Naval and Air Forces would be necessary. 
The Germans and Italians were very strong in numbers and, further, they 
were operating on interior lines, whilst we were operating on exterior lines. 
But our enemy had one weak spot and that was his lines of communication 
across the sea from Tunis to Sicily and Italy. I knew that if I could cut 
these, he would fall an easy prey. However, the Navy could not operate 
against the enemy’s supply lines without fighter cover, and the Air Force 
could not give them fighter cover until we could get airfields within strik- 
ing distance of Tunis and Cap Bon. 

The first move, then, was to stage a series of battles which would force 
the Germans to fall back to a shorter perimeter covering their main base 
at Tunis. The Germans are good soldiers and no doubt foresaw the dan- 
ger to themselves which lay ahead, but they were not able to prevent my 
18th Army Group from pushing them back to a shorter line and when I got 
them back to the position which is shown on the map, I knew that I had 
victory in my pocket. With the hasty construction of airfields well forward 
we were able to put our strong Anglo-American bombers and fighters into 
the air and gain that air superiority which is the first step to winning a 
battle. 

The next step was to organize the fighter cover for the fleet which 
would allow the combined navies to operate against the enemies’ supply 
lines. When this desirable state of affairs had been achieved, von Arnim 
found himself isolated in North Africa, cut off from his home base, and 
unable to get anything in or out of Tunis, either by day or by night. 

What I learned in Burma, I applied in Africa, but with this difference, 
where I had played for time against the Japanese, I now had to play 
against time in Africa, because I had ,to win my battle by not later than 
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the middle of May, and the sooner I won it, the more time I would have 
to plan and prepare the invasion of Sicily. With this in view, I delivered 
the final assault in late April. The spearhead of my attack was two infan- 
try divisions on a 3,000 yard front, supported by all the artillery at my 
disposal, followed closely by two armoured divisions, which went slap 
through to Tunis, a distance of thirty miles, in thirty-six hours. This split 
the Axis in half and drove a dagger into the heart of the defence. The 
Germans and Italians surrendered to the tune of 248,000 men (only 600 
odd got away). The battle was won and North Africa was completely 
cleared of the enemy by the date I had worked to. Once again. Time had 
been the dictator in my planning. 

The Battle op Rome. 

My last example is the Battle of Rome. Somewhat like El AlamAin, 
the battle for Rome was dictated by Time. My directive from the com- 
bined Chiefs of Staff was to capture Rome before the Western invasion 
was launched, so as to strike a blow at German morale and to raise that of 
the Allies, especially those who were about to cross the Channel. 

The Western invasion was set for the first week in June, 1944. In 
Italy, owing to climatic conditions, that is the state of the weather as it 
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affected our air forces, swollen rivers and muddy ground as they affected 
our ground forces, a full-scale offensive could not get off to a good start 
before early May. The 8th Army still lay fifty miles south of Rome, and 
I had only one month of fighting within which to accomplish my mission. 
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Now I do not wish to stress this aspect of the time problem, because, 
although the capture of Rome was important for the reasons I have given, 
the primary object of the Italian spring offensive was to destroy the Ger- 
man armies under Kesselring; and the time aspect which I wish to stress 
here is in its application to the winning of the battle which I am now 
going to describe. 

The situation at the beginning of May, 1944, was as indicated on the 
map in figure five. The 8th Army, consisting of some eleven divisions, 
was secretly concentrating in the mountains between Cassino and Naples. 
The American 5th Army had six divisions in the Anzio bridgehead, whilst 
the French Corps and an United States Corps were posted on the left of 
the 8th Army. These dispositions gave me the opportunities of a double- 
handed punch — a method of manoeuvre which I much favour, since, if 
properly employed, it enables one to gain and maintain the initiative and 
opens up the possibilities of double encirclement by a pincer movement. 
But, and this is the point, its success depends entirely on timing the blows 
of the right and left punches correctly, which was accomplished in the case 
in question as follows : 

Knowing that the Germans expected the main attack to come from 
Anzio and were unaware of the strength of the 8th Army’s concentra- 
tion opposite the Liri Valley, I led off on May 11th with a heavy assault 
into the Liri Valley on the Cassino front. As I anticipated, the Germans 
did not expect this to be anything more than a holding attack, with the 
result that the 8th Army penetrated not only the German winter line, but 
the Hitler line as well. This opened the road to Rome from the South, 
and Kesselring, realizing the danger to his defence from the strength and 
magnitude of our attack on the main battle front, immediately reacted by 
withdrawing divisions from the Anzio bridgehead to try and stop our 
advance in the South. 

This, of course, was what I had been hoping and manoeuvring for. 
My problem now was to time the break-out from Anzio. If I struck too 
soon, the 8th Army and the 5th Army would be out of supporting distance 
of each other and the resulting operations would develop into two separate 
and isolated battles. If I delayed too long, I plight miss the opportunity 
of breaking out from Anzio, where the withdrawal of German divisions 
for the maiTi battle front had left their defences opposite the American 5th 
Army dangerously weak. There was one further complication to the time 
problem, namely, that General Truscott, who commanded the Anglo-Ameri- 
can Forces in the Anzio bridgehead, wanted 72 hours warning before he 
made his break-out so that he could make his secret concentrations under 
cover of darkness, and gain surprise for the point of his attack. Conse- 
quently, in choosing the moment for Truscott to strike, I had to anticipate 
the situation as it would be three days ahead, and calculate where the 8th 
Army would have reached and the probable strength and disposition of the 
enemy at that time. 
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It is arguable if there is such a thing as luck, but if there is such a 
thing, it was on our side, because when the 5th Army launched their attack 
from the Anzio bridgehead, they struck at the very moment when the last 
German battle group to be withdrawn from that front was in process of 
moving to the South against the 8th Army, with the result that it took no 
part m either of the succeeding vital engagements. Kesselring, caught in 
a pincer movement and facing disaster, ordered a general withdrawal of 
those forces which he could extricate. The Germans had suffered a major 
defeat, and the Allies entered Rome on June 4th, 48 hours before the 
Anglo-American invasion landed on the shores of Normandy. 

I would now ask you to cast your minds back to the four examples 
I chose to illustrate my address, and you will see that : 

In Burma we played for time. 

In North Africa we played against time. 

In Italy we played with time. 

There is one other and perhaps classic example of the influence of 
Time on military operations that I feel I must include, although it is out- 
side the scope of my lecture. It is the Greek Venture in the early days of 
the war in the Mediterranean. You will remember that after Lord 
Wavell’s success in the Western Desert at the beginning of 1941, troops 
which included the New Zealand Division under Preyburg were taken from 
Libya and hurriedly dispatched to go and help the Greeks. The results in 
both theatres were unfortunate. In Greece we were not strong enough 
to prevent the Germans from over-running the country and in’ consequence 
we suffered another military defeat. In Libya results were little better. 
Too weak to hold the positions reached at Bengazi and Agedabia, we were 
soon forced to fall back to the Egyptian frontier at Solum. 

There was considerable criticism of our strategy at the time. Many 
people felt that a great mistake had been made in weakening one front 
where we had been successful for the sake of another where we proved 
to be too weak, with the inevitable consequence of falling between two 
stools. We need not concern ourselves to-night over the rights or wrongs 
of the case. Prom a purely military point of view it may be considered to 
have been unwise, but in higher strategy all sorts of things have to be 
taken into account; such as, psychological reactions on friend and foe, 
national prestige, morale, politics, and so on. 

The interesting point is that Hitler’s attack on Russia was delayed 
by six weeks owing to our move into Greece and its threat to the Axis 
position in the Balkans. The Germans did not dare to launch this offen- 
sive against the Red Army until their right flank was secured. Of course. 
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at the time the decision was taken to send troops to Greece, we did not know 
that Hitler intended to attack Kussia, so our leaders can take no credit for 
the correctness of their decision in this respect. But that six weeks delay 
imposed on the German Army meant the loss of six weeks good campaign- 
ing weather in Eussia. Hitler just could not make it in time. The Rus- 
sian winter came down as the German Army arrived on the outskirts of 
Moscow — and who can tell what would have happened to Russia if they 
had lost Moscow. I wonder if Hitler said to his generals, as Napoleon 
had done a century and a half earlier: “Go, gallop Sir, you may ask me 
for an 3 d:hing you like but Time.” 

I did not select this subject for my address only to recall the drama 
and glory of the battles of the past, the records of which now belong to the 
pages of the history books, but to illustrate to you that this time factor 
influences our very lives and actions, and is just as potent a factor for 
success in business, sport, politics or, indeed, the art of living, as it is on 
the fleld of battle. 


”'\\\e Story of the Connaught Medical Research 
Laboratories, University of Toronto 

E. D. DEPRIES, G.B.E., M.D., D.P.H. • 

Director of the Connaught Medical Research Laboratories and the School of Hygiene, 

University of Toronto. 


November 30th, 1946. 

The story of the Connaught Medical Research Laboratories commences 
in 1913, a year before the work was formally undertaken in the Univer- 
sity. At this time Dr. John G. FitzGerald, a graduate of the University 
of Toronto, came back to the University following an extended period of 
research in Europe and the United States. He had studied the work of 
the Pasteur Institute in Paris and Brussels, of the Lister Institute in Lon- 
don, and the laboratories of the Health Department of the City of New 
York. 

Dr. FitzGerald knew that the lives of thousands of diphtheria 
patients could be saved by having serum diphtheria antitoxin available 
at a price which would permit its use in every case. He believed that of 
even greater importance was research to find a practical means of prevent- 
ing diphtheria. 
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TTi'g ideas were novel and not immediately acceptable. But on his own 
Dr. FitzGerald built a little stable on Barton Avenue, Toronto, to house 
five horses, with a small operating room to permit of their treatment, and 
commenced the preparation of the antitoxin serum. Within a few months 
Sir Edmund Osier, a member of the Board of Governors of the University 
who had become keenly interested, offered personally to meet any deficits 
in the work. Sir Edmund’s interest led to the work being started on May 
1st, 1914, in the Department of Hygiene in the Medical Building where 
laboratory space was provided in the basement and sub-basement. 

A few months after the outbreak of the first Great War the need for 
tetanus antitoxin — ^the serum to prevent lockjaw — ^was recognized by 
Army authorities. Colonel (later Sir Albert) Gooderham, on behalf of 
the Canadian Red Cross Society, approached Dr. FitzGerald to learn 
whether this serum could be made here. It was at that time that the 
present Director joined Dr. FitzGerald in undertaking the preparation of 
this serum. Colonel Gooderham became greatly interested in the work of 
the Laboratories and to meet the urgent need for accommodation he pur- 
chased a farm property of fifty-seven acres and had erected a modern 
laboratory building and a superintendent’s residence, costing in all 
$100,000. The Dufferin Division of the Laboratories, as it is now known, 
has 145 acres with more than twenty buildings and employs 175 persons. 

During the first World War more than 250,000 doses of tetanus anti- 
toxin were supplied, a half million doses of smallpox vaccine, and quanti- 
ties of serum for treating epidemic meningitis. 

After the discovery of insulin by Banting and Best in 1921, the Labor- 
atories found space for its large-scale production in a building on the Uni- 
versity grounds which had housed the University Y.M.C.A. In connection 
with insulin, a very important development was the addition of a trace of 
zinc to insulin and protamine designed to prolong its effects and developed 
by Dr. D. A. Scott, who also did important work in the development of 
heparin, a substance which is of great value in surgery preventing the 
clotting of blood. 

Another great discovery in the years between wars was the prepara- 
tion of diphtheria toxoid, a successful protection against the disease. In 
the following year diphtheria toxoid was made available by the Labora- 
tories to all provincial departments of health throughout Canada, which 
country continues to lead in the prevention of diphtheria. Later, under 
Dr. P. A. T. Sneath in the Laboratories, tetanus toxoid was prepared. 
This work made possible the supplying quickly of the large quantities of 
this preventive of lockjaw in the second World W'ar. 

In 19a5 a Western Division of the Laboratories was estabished in 
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the University of British Columbia. Thus the conduct of research work 
in the Connaught Laboratories is not limited to the University of Toronto. 
Further, its medical public service in the preparation and distribution of 
essential public health biological products extends throughout Canada. 

I 

In 1924 The Rockefeller Foundation made possible the establishing 
of a school of hygiene in the University of Toronto through a grant of 
$650,000, and as the Connaught Laboratories provided that interest which 
is so essential to the successful development of post-graduate teaching, 
namely research, it was arranged that a building be erected which would 
accommodate both the school of hygiene and the section of the Connaught 
Laboratories which had been located in the Medical Building. Its size 
was later increased by more than fifty per cent. 

At the commencement of the second World War, the staff of the Lab- 
oratories numbered 258 and in the last year of the war this number had 
increased to 950, indicating the extent of the development of the work 
during the war. Research on influenza has been carried on at the Labora- 
tories for ten years, and during the last year of the war a vaccine was pre- 
pared for the armed services. Much more work is required and more ob- 
servations as to its preventive value are needed before the measure can 
become a general public health procedure. In the last war tetanus toxoid 
replaced the use of serum and the Laboratories furnished all required for 
the protection of our Canadian troops. A combination of tetanus toxoid 
with typhoid-paratyphoid vaccine gave the forces the double protection 
in one series of inoculations. The development of T.A.B.T., as it was 
called, was one of the most significant contributions made by the Labora- 
tories during the war. One thousand horses were employed in the pre- 
paration of a serum which contained the protective substances against the 
several types of gas gangrene bacteria which were causing serious wound 
infections in the armed forces. 

Studies were carried forward under the direction of Dr. James 
Craigie which made possible the supplying of typhus fever vaccine for the 
protection of approximately ten million persons and constituted one of the 
major contributions of Canada in the war. 

In 1943 the former Knox College building on Spadina Crescent was 
rehabilitated for use as laboratories for the preparation of human blood 
serum and for the production of penicillin. A total of 500,000 bottles of 
serum was furnished by the Laboratories, representing the processing of 
more than two million contributions of blood. The Dominion Government 
asked the Connaught Medical Research Laboratories to undertake the pre- 
paration of penicillin on a large scale. The quantity required was fur- 
nished well within the time arranged and the work has continued to be 
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extended and important research studies have been made. Large quanti- 
ties of penicillin are being prepared and distributed. 

The work to-day demonstrates the soundness of the judgment of the 
late Dr. FitzGerald and the effectiveness of his planning. Those of us 
who have been privileged to carry forward the work have had the inspira- 
tion of his faith and leadership. 


^^The Development of Atomic Energy^' 

J. E. DUNNING, Ph.D 

Director of the Division of War Research, Columbia University, New York. 

December 7th, 1946. 

The most important future contribution of nuclear energy for peace- 
ful purposes will consist, probably, in utilizing new types of super fuel. 
The fuel found in nature is U-235, an isotope of uranium occurring in rela- 
tively minute proportions in common uranium, which is largely U-238 
U-235 is the stepping stone to the future atomic age. 

Measured in British Thermal Units, one pound of U-235, having a 
volume of only one cubic inch, will release as great heat as three million 
pounds of coke or eleven million kilowatt hours of electrical energy. 
In the practical application of nuclear energy there are the problems of 
separating U-235 from ordinary uranium, the control of the temperatures 
of its fires, and the transmission of this heat into power while at the same 
time providing protection from dangerous radio-activity. 

The problem of separating U-235 from U-238, in its solution, involved 
the construction at Oak Eidge of the largest single industrial plant ever 
built. The separating process is based on the difference in average speeds 
of the molecules of U-235 and U-238 — a difference of only four-tenths 
of one per cent. The method is known as gas diffusion, A uranium gas 
is passed through a porous membrane. The U-235 gas passes through 
more rapidly thus providing the condition for separation from the heavier 
gas ; but several thousand such stages are necessary to recover pure U-235. 
The whole process extends for seventeen miles on one floor of the building 
and employs a technology totally new in engineering. It is so nearly auto- 
matic in operation that it runs almost entirely without personnel. 

U-235 in burning produces a new fuel, Plutonium, from U-238, which 
opens up possibilities of further and cheaper application of atomic power. 


46 



SimUarly, another possible new fuel, U-233, may be produced from thorium 
which is relatively abundant. 

The temperature of the atomic fires is controlled by regulating the 
extent of the chain reaction, i.e., the successive “generations” of the re- 
leased neutrons which fission adjoining nuclei. 

In the use of nuclear energy there is a heat exchange rather than com- 
bustion, as in the use of chemical energy, thus the combustion chamber 
is eliminated; but as a protection against radio-activity, shields of from 
six to eight feet thick are necessary. For this reason mobile atomic 
energy plants appear to be impracticable except for such large moving 
units as steamships or submarines. 

But it is possible that within the foreseeable future nuclear energy will 
change the economic and social outlook over the world. It may bring 
energy to places now inaccessible to sources of power and facilitate devel- 
opments of natural resources now impossible. Its use in Canada and other 
countries with large cold areas may well be important, especially in elim- 
inating the necessity of transporting coal, oil or electric power over long 
distances. 


^^Through the North-West Passage^^ 

V. A. M. KEMP, C.B.E. 

Formerly Assistant Commissioner^ Royal Canadian Mounted Police, 

December 14th, 1946. 

Almost since the time of Columbus the North-West Passage has been 
a challenge to explorers. It was sought by Cabot, who did in fact reach 
Baffin Island. It beckoned the ill-fated Franklin expedition on to its 
doom; and the twenty years of search for this lost party added much to 
the knowledge of Arctic navigation, making no small contribution to 
Amundsen’s successful voyage in 1903-1906 from east to west. 

The two voyages of the Royal Canadian Mounted Police schooner “St. 
Roch” through the Passage, first from west to east and later from east to 
west, were not undertaken as an adventure in exploration or as a stunt. 
They were in the line of duty patrols, perhaps more spectacular and far- 
flung than other patrols, but they were nevertheless, embarked upon as 
police work, the purpose being to visit places inaccessible by other means 
and to maintain Canadian sovereignty in these areas. 
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The schooner “St. Roch” is 105 feet in length and 25 feet beam, of 
Douglas fir sheathed with Australian iron bark as further protection 
against ice. She is powered by a diesel engine and has auxiliary sails. 
She has a cruising speed of eight knots. On both voyages the “St. Roch” 
was under the command of Sub-Inspector H. A- Larsen, perhaps the great- 
est living Arctic navigator. 

The first voyage from Vancouver to Halifax, extended from 1940 to 
1942. It proceeded by way of Bering Strait, Beaufort Sea, Walker Bay, 
Pasley Bay (where it wintered) and around the Bothnia Peninsula. While 
at Pasley Bay, one of the personnel died and Sub-Inspector Larsen mushed 
800 miles to summon a priest to conduct a Christian burial. It was re- 
ferred to in his report with characteristic understatement. 

On leaving Pasley Bay the worst part of the voyage was encountered. 
It took 26 days to travel the 140 miles to Bellot Strait. The vessel was 
imprisoned by pack ice, the worst menace of Arctic navigation and tossed 
by severe gales. 

When the “St. Roch” arrived at Halifax early in 1942 she had travelled 
some 10,000 miles from Vancouver. In July, 1944, she left Halifax for the 
return voyage through the North-West Passage and arrived at Vancouver 
in October of the same year. On this occasion she followed a more north- 
erly route through Lancaster Sound, Melville Sound, and the Prince of 
Wales Strait. In the delta of the Mackenzie River, at one of the settle- 
ments, the inhabitants at first refused to come to the waterfront to greet 
the “St. Roch” because, as it was later learned, they feared she was a 
Japanese ship. 

The “St. Roch” may have many more years of useful service to the 
Royal Canadian Mounted Police. But when the time comes to dispose of 
ier, it is felt that it would be a shame to sell her for a few dollars. 
The suggestion has been made that when her span of life is over she be 
sailed through the Panama Canal to some berth in an Eastern Canadian 
port and there, as the first ship to circumnavigate the continent, to rest 
as a memorial. 
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^^Exercise Musk-Ox and the Canadian Arctic^^ 

J. TUZO WILSON, O.B.E., Ph.D. 

Professor of Geophysics, University of Toronto. 

January 4th, 1947. 

During the war small units of the Canadian Army were stationed at 
various times in northern countries, including Spitzbergen, Iceland, and the 
Aleutians. As a result special types of equipment were developed for use 
in very cold climates, and at the close of hostilities it was decided to test 
this equipment for peacetime purposes in Canada’s far north. Accordingly 
“Exercise Musk-Ox” was organized. It was planned so as to be able to 
collect information about Canada’s arctic and sub-arctic regions, the 
importance of which is indicated by the fact that 32 per cent of the 
Dominion’s land area is north of the tree-line. To this end experts on 
mapping, meteorology, magnetism, navigation, and other sciences were 
taken on the exercise. 

On February 15th, 1946, a force of forty-five men with eleven Cana- 
dian armoured snowmobiles and one “weasel” set out from Churchill. 

In eighty-one days the force covered 3,100 miles, 2,400 miles of which 
were entirely without roads, and 1,700 miles of which had never been trav- 
elled before except by dog sled. It proceeded from Churchill to Baker 
Lake (where an advance party had prepared an ice strip for airplane 
landing) to Cambridge Bay on the Arctic Ocean, thence to Victoria Island, 
Coppermine, and Norman Wells, whence it follow’ed an abandoned tractor 
trail to the Alcan highway and proceeded south to Grand Prairie where the 
trip was completed on May 6th, 1946. Eoughly the course followed from 
Churchill was 1,000 miles north, 1,000 miles west and 1,000^ miles south. 
The force was supplied by parachute from airplanes with bases at 
Churchill, Edmonton, and Norman Wells. A measure of the efficiency of 
this system of air supply is the fact that members of the force received 
letters from eastern Canada in two days and from England in s^ days 
from the time of mailing, as well as their food, fuel and other supplies. A 
remarkable feature was that most of the supplies were carried in large 
wheeled planes that dropped supplies where they could not land on the ice. 

That snowmobiles can travel anywhere in the Canadian arctic regions 
(sometimes making 100 miles a day) that dog teams can, and in a fraction 
of the time, was clearly demonstrated. 

Information was obtained as to the efficiency of cold weather equip- 
ment. It was found that snowmobiles, radio and planes after standing 
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a night in temperatures as low as 50 degrees below zero, could be operated 
readily. Observations were made regarding the relative merits of motor 
lubricants and the best food and clothing for the conditions encountered. 
The health of the members of the force was generally better at the con- 
clusion than at the beginning. Information obtained will aid in pros- 
pecting for minerals in hitherto unexploited regions and has already 
stimulated action in this respect at Baker Lake. An air strip has since 
been built on a gravel beach there using Musk-Ox equipment. 

The exercise proved of importance for meteorology. Observations 
made by meteorologists and transmitted by radio improved weather fore- 
casts in southern Canada. The importance of establishing weather sta- 
tions in northern Canada is indicated by the experience of Russia where 
the extensive system of meteorological stations in Siberia makes possible 
the operation of a shipping service along that arctic coast. 

New techniques for throwing back the old frontier of the north have 
been demonstrated. Other nations have -done much more with their north 
countries than has Canada. It may be hoped that “Exercise Musk-Ox” will 
contribute to our awakening realization of our opportunities and respon- 
sibilities in the north. 


^^Great Slave Lake^^ 

A Problem in the Best Use of Resources. 

D. S. EAWSON, PI1.D., P.R.S.C. 

Professor of Biology, University of Saskatchewan, Saskatoon^ Sash, 

January 11th, 1947. 

Development of the natural resources of timber, agricultural lands, 
minerals and fish of Canada’s Northwest Territories presents a problem 
in co-ordination. In recent years Government experts have been mapping 
the forests and minerals and have studied problems of transportation, 
health and education. 

As a part of this broad plan a silrvey of Great Slave Lake was inaug- 
urated in May, 1944, its purpose being to find, by the application of scien- 
tific principles and techniques, how much fish could be taken out of the 
lake without imperilling the already uncertain living of the native popula- 
tion. A further purpose was to help set up a sound programme of utiliza- 
tion and management; to put into practice what conservationists have 
been advocating for many years. 
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Great Slave Lake is the fifth largest on the continent and one of the 
few large lakes unexploited commercially. Its area is 10,500 square miles 
and it has a greatest depth of 2,000 feet. Its fish population consists of 
trout up to forty or fifty pounds, excellent whitefish, large inconnu and 
twenty-two other species. 

Starting the survey with a small crew and rented boats, most of the 
lake was explored in 1944. The survey was continued in 1945 with 
specially built boats and with larger crews. It was finished in the summer 
of 1946. To safeguard the future of the resources a careful check will 
have to be kept on the progress of fishing and its effect on the fish popula- 
tion. 


From the evidence gathered it is estimated that at least four million 
pounds a year can be taken out of the lake ; three million for commercial 
purposes, and one million required to feed the local jwpulation and their 
dog teams. The estimate is arrived at in two ways : by testing by many 
dredgings the fish food supply, showing what quantity of animals in 
pounds per acre inhabit the bottom, and by sampling the microscopic life 
all through the water by means of silk nets of 30,000 meshes to the square 
inch. These findings are compared with other lakes whose food supply 
and fish production are know from long experience. 

In 1945 commercial fishing began, one and one-half million pounds of 
trout and whitefish being taken. In 1946 the catch was more than two 
million pounds. Boats bring the fish to camp within two to four hours 
after lifting nets. They are filleted, wrapped, prepared in quick freeze 
equipment and stored in great refrigerator barges ready for a 500 mile trip 
to railhead, and thence 2,000 to Chicago or New York markets where 
they command a premium price. 


“Modern Trends in Photographic Colour Printing^ 

JOHN A. TIEDEMAN, B.S., M.S., Ph.D. 

Director of Education, Ansco Division, General Aniline and Film Corporation, 

Binghampton, N.Y. 


January 18th, 1947. 

Although colour has been possible in photography for half a century 
it has been suitable for casual use by the general public only in the last 
ten years during which many people used 35mm. colour transparencies with 
considerable satisfaction. In the last five years these transparencies have 
been printed on opaque materials to make colour prints. 
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Certain fundamentals of colour may be considered. To the physicist 
it means certain wave lengths of light; to the chemist it means materials 
which have light absorption properties ; and to the psychologist it means 
certain responses in the brain. 

In photography we are concerned with all three aspects of colour. 
Though there are over 2,000 different colours recognizable by the observer 
with normal vision, these are represented photographically by three col- 
oured layers. The reason why three layers suffice is psychological. All 
eyes have rods which perceive merely shades of grey. All normal human 
eyes have also cones which perceive colour and which are of three types — 
those most sensitive to violet, those most sensitive to green, and those most 
sensitive to red. 

Since this is the mechanism of human vision, three projectors (each 
covered by a filter — ^red, green or blue) can be used to simulate any colour. 
Eed, green, and blue light can be adjusted in intensity to give, when com- 
bined, any recognizable colour, and some of the early schemes for colour 
photography were based on this principle, leading eventually to the intro- 
duction of monopack material. This consists of a film base which is coated 
by three sensitive layers recording respectively the blue, green, and red 
of the original subject. Such films must be developed as negatives and 
then their colour developed. In one process a different developer must be 
used for each of the three layers. The Ansco process requires only one 
developing agent. 

The same basic theory of colour film applies to colour prints. The 
principal modern subtractive colour printing processes are carbro, dye 
transfer, Gasparcolor, and Printon. Carbro is the earliest of the colour 
processes still in use and the most complex and difficult. It requires three 
separate negatives for blue, green, and red records, and also manual dex- 
terity and carefully controlled temperature and humidity conditions. The 
dye transfer process also requires file use of separation negatives which 
are printed on a special film. 

In Gasparcolor and the Ansco Colour Printon processes the dyes are 
present in three emulsion layers coated on the material by the manufac- 
turer, the layers being blue, green, and red sensitive. Separation nega- 
tives are not used in either of these two processes, which are comparatively 
direct. 

The most recent approach to the problem of colour photography is to 
start with a colour negative which can be made several times as fast as the 
present colour positive film and can be used in any camera in which black 
and white can be used. The colour negative is then printed on monopack 
opaque material as a positive colour print. 
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^^The Atmosphere in Motion^^ 

C.-G. ROSSBY, Sc.D. 

Andrew MacLeish Distinguished Service Professor of Meteorology ^ 
University of Chicago, Chicago, Illinois. 


January 25th, 1947. 

The establishment of meteorological stations is a part of the inter- 
national moral obligation of modern nations. It is a recognition on the 
part of one country of the principle of fair exchange for information 
received from other countries. The importance of this exchange has been 
vastly increased by the growth of aviation, and the last war gave great 
impetus both to its scope and to its techniques. 

The first step in this international co-operation was taken during the 
Crimean war when the French Academy of Science had conducted under 
Le Verrier an investigation of a storm across Europe which had destroyed 
a number of ships at Sebastopol. It was thus found that by collecting 
station reports, storms could be tracked across a continent. 

The second World War brought about important developments in tech- 
niques, notably radar photography. It was made possible to extend obser- 
vations of the upper atmosphere by means of radio sounds up to 75,000 
feet. Thus the upper winds and temperatures can be observed when 
balloons are obscured by weather. This is of special importance in long- 
term forecasting. 

Modern aviation more than any other cause makes imperative the 
international exchange of weather information. For instance, it is neces- 
sary that a pilot taking off from Copenhagen for New York should know 
at starting not only the atmospheric conditions at New York, but for a 
radius of 500 miles around in order to be prepared to make alternative 
landings. For this reason a great deal more international co-operation 
and co-ordination are desirable. The importance of the International 
Meteorological Organization of which meetings are held to arrange the 
procedure for this exchange is thus obvious. For the first time in history 
its meeting will be held on this side of the Atlantic in 1947. 

The atmosphere over the whole earth is in motion. Over great areas 
the trade winds blow constantly from one direction. In the temperate 
zone there it a great drift of air from west to east that extends from tiie 
surface up to the stratosphere. A world-wide circulation also moves warm 
air at high levels from the Equator to the Poles. There are a definite 
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pulse and intensity in the circulation, and just as one finds it most con- 
venient to measure the pulse of the blood by noting it in the wrist, so the 
atmospheric circulation can most easily be determined by measuring it in 
the belt between latitudes 55 and 35 degrees north. 

In the winter the circulation is usually stronger than in summer and 
will continue above or below normal for a matter of three or four weeks. 
This indicates the existence of trends in the weather and the possibility 
of extended period forecast. In summer the circulation is weaker and 
persists usually for only two or three days with a corresponding shorter 
forecast-period. 


^^Engineerins for To-Morrow^^ 

A Round-up op New Developments and Discussion op Theie 
Future Signipicance. 

C. A. SCARLOTT, B.A., B.S. 

Manager, Engineering Publications, Westinghouse Electric Corporation, 

Pittsburg, Pa, 


February 1st, 1947. 

While not many startling new principles in science and engineering 
were developed in recent years, during 1946 there was a consolidation of 
wartime developments in these fields that, it may be expected, lays the 
foundation for outstanding progress. 

Engineers have developed new skills and the necessity for using sub- 
stitutes has resulted, in many instances, in the discovery that the substi- 
tute is better than the original material. 

Only two underlying principles have come out of the last six years in 
the opinion of representative engineers according to a recent survey. One 
has to do with atomic fission — ^the atomic bomb and the work pointing 
towards peace-time atomic power. The other is the manner of generation 
of ultra high frequency or micro-waves — the force behind radar, television 
and high frequency heating. 

The potentialities of atomic energy are as yet little known, but it is 
probable that steam-turbine generators now being purchased will be re- 
tired by obsolescence and not by nuclear power generating equipment. 

In the micro-wave field the engineer has been given a whole family 
of devices. Electronic tubes that can emit short bursts of power thousands 
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of times each second have been devised for radar, and engineers see no 
reason why a fifty million watt micro-wave generator cannot be produced. 
A use for such quantities of ultra high frequency power undoubtedly will 
be found. 

Apart from the emergence of these two basic principles, the war 
brought about new skills and the use of new materials. Engineers now 
have the ability to study events that live and die in one-thousandth of a 
millionth of a second. They can make snapshot pictures of the inside of 
fast moving machines. The explored zones of the electro-magnetic spec- 
trum have been increased one hundred times. Science has many devices, 
non-existent a decade ago, born of radar, that will be useful for increasing 
safety in air and sea travel, for better communications and for the trans- 
mission of television pictures in full colour. 

The greatest revolution in aircraft propulsion will probably be the 
gas turbine. The gyroscope was brought to its full importance by the 
war; controlling the firing of guns of tanks while in motion, and holding 
steady the radar antennae of ships in spite of pitch and roll. In peacetime, 
gyroscopes will enable trains to traverse sharp curves faster with comfort 
and safety. Metals have been developed which can withstand eight times 
more stress at high temperatures than was possible before the war. Sili- 
cons are taking an important place in industry especially in insulators and 
high temperature lubricants. Electronic calculators now reduce the solv- 
ing of problems of mechanics, hydraulics, and heat flow from man-years 
of work to man-hours. 


^^Wind, Sea, and Sweir^ 

HAROLD U. SVERDRUP, Ph.D. 

Director of The Scripps Institution of Oceanography, 

Universvty of California, La Jolla, California. 

February 8th, 1947.- 

In the days of the sailing ships, many an old sailor had an uncanny 
knowledge of the sea. From the experience of a lifetime he would know 
that the waves raised directly by the wind would depend upon the violence 
of the wind, the stretch of water over which it had blown, or the length 
of time it had been blowing. He would know that the large waves gener- 
ated directly by the wind would continue to travel through regions of calm 
as sweU which would become longer and more regular with increasing dis- 
tance from the storm area. Even if the swell could not be observed with 
the eye, he would notice its presence from the very feel of his ship, and 
take warning of an approaching storm. 
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Much of this knowledge was forgotten with the introduction of steam. 
But during the recent war it became vitally important to develop methods 
for forecasting sea and swell in connection with operations of aircraft car- 
riers, rescue work at sea and, most importantly, in connection with am- 
phibious operations. 

For a century observations of sea and swell have been carried out 
intermittently, but only in recent years, under stress of war, has it been 
possible to fit these empirical data into a consistent framework showing a 
relationship between wind, waves, and swell. It is now realized that when 
the wind blows over the ocean it does not generate a single train of waves, 
but it generates a spectrum of waves of different periods and heights, 
many travelling in slightly different directions resulting in a sea surface 
of very complicated appearance. 

If the wind systems over the ocean are known, also can be known the 
accompanying waves which, as they advance from the storm area, travel 
over long distances as swell. The laws of the advance of swell and its 
decrease in height have been established, and with the aid of sensitive in- 
struments and with the oceanic weather maps at one’s disposal, the 
arrival of a swell at a distant coast can be forecast. 

The surf and height of the breakers caused by swell vary greatly 
along coasts, but these variations can be predicted if the configuration 
of the coast line and the topography of the bottom are known. Conversely, 
from wave patterns observed photographically or visually from an airplane 
an experienced interpreter can immediately draw conclusions as to some 
of the bottom features and depths with an accuracy of a foot. 

This method is one of many which were developed during the war for 
determining depth off enemy-held beaches. 

The techniques for predicting conditions of surf in planned amphibious 
operations by study of the wind long in advance found application through- 
out the war. One of the most brilliant of such predictions was made in 
connection with the landings on Sicily. 

The use of the records of swell will probaby find an important appli- 
cation in amplifying the weather maps over ocean areas. The swell car- 
ries the imprint of the storm by which it was generated, and some of the 
components in the swell travel so fast that they reach a distant coast long 
before the storm arrives. The meteorological information from ocean 
areas is often so scanty that the weather forecaster has to make many 
guesses when preparing his weather map. The added information about 
the storm areas which is carried by the forerunners of swell may serve 
to reduce the number of guesses and place the construction of weather 
maps on a firmer basis. 
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^^Parks/ People and Predators^^ 

VICTOR H. CAHALANE, B.S., M.P, 

Chief Biologist, National Park Service, 

United States Department of the Interior, Chicago, Illinois, 

February 15th, 1947. 

The greatest aggregation of wildlife ever seen was found by the early 
settlers of temperate North America. Wasteful exploitation wiped out 
much of it and resulted in the passing of an act of Congress in 1872 by 
which over 3,000 square miles of the Yellowstone region were set apart 
as the first national park. It has been followed in the United States by 
twenty-six additional parks. Canada has set aside twenty-five areas total- 
ling 11,800 square miles. Mexico has named forty-three national parks. 
The idea has spread beyond this continent and become an international 
instrument for saving important plant communities and conserving vanish- 
ing species of wildlife. 

Nevertheless, the rate of extinction of wildlife in the world is acceler- 
ating. In the past 2,000 years, 106 species of mammals have become 
extinct ; more than half in the last 100 years. 

There are forces and interests working towards further extirpation 
toda3^ 

The object of national parks is to save a portion of the original ani- 
mals by saving their habitat. They are the only places in the world where 
the disturbance of all of nature’s inter-relationships is prevented by law. 
These areas are threatened by commercial interests including those of 
lumber, power, ranching, mining, oil, gas, and others. 

The national parks of the United States give sanctuary to hundreds 
of thousands of wild animals. In Yellowstone National Park alone, there 
are 14,000 elk, 1,000 buffalo, 700 deer, 800 antelope, 600 moose, 650 bears, 
280 mountain sheep, and many other smaller species. It is a fascinating 
experience to see these animals going about their daily lives without fear 
of the rifle and shot gun. 

There is only one class of wildlife where this protection is viewed with 
misgivings or worse. These are the predators. Their extermination has 
been vigorously urged. When the cougars and wolves were eliminated 
from Yellowstone, the big game animals increased to such numbers that 
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thousands of them starved to death. They damaged their limited winter 
range to such an extent that it will take decades to recover. 

This result of predator control, and other factors, caused the evolu- 
tion of a more realistic wildlife policy. No native predator may be des- 
troyed merely because it eats meat. Individuals may be removed, if, by 
scientific inquiry, it is determined that a prey species is in danger of 
extermination. 

After twelve years of complete protection of the coyote in Yellowstone, 
it was found that these predators had had no appreciable effect on the 
numbers of prey animals. In spite of their great birth rate, the coyotes 
had not increased. 

The wolf-sheep controversy at Mount McKinley is the Park Service’s 
most important current problem. Legislation has been proposed to ex- 
terminate the wolf in Mount McKinley National Park because of the 
recent decline of Dali sheep numbers to 500. In the winter of 1945-46 it 
was found that wolves in the Park had already been reduced by natural 
causes from 50 to 10. No more than 15 have been in the Park since that 
time. 

Sheep and wolves have existed on the same range for thousands of 
years. There is no proof that wolves suddenly caused the sharp decline 
of the sheep population. On the contrary, there is some evidence that a 
large age-class of old sheep, survivors of the severe winter of .1932, came 
to the end of their natural life span. However, to provide all possible 
help to the threatened species, wolves up to 15 in number are to be shot 
if seen. Five were destroyed last summer. 

In 1945, the lamb crop was only 10 to 15 per cent, of the ewes. In 
1946 it was much better — 39 per cent. There is good reason to believe 
that the sheep will recover. As soon as an upward trend of the sheep 
population is clearly apparent, the need for control of wolf numbers will 
have passed. There is no point in artificially building up the numbers of 
sheep until thousands of them starve to death for lack of winter forage, 
as they did in the winters of 1929 and 1932. 
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^^Nature’s Gifts to China'^ 

GEORGE B. CRESSET, M.S., Ph.D. 

Professor of Geology and Geography, Syracuse University, Syracuse, N.Y. 

February 22nd, 1947- 

China’s major geographic division is between north and south. The 
different gifts of nature which provide the basic requisites for livelihood 
have resulted in variations in the modes of life of the two populations, 
affecting even their temperaments. 

North China with its 200 millions population has a dry brown land- 
scape, with wheat as its chief crop, its cities have wide streets that give a 
sense of comparative spaciousness. 

By contrast, the 275 millions of the south depend basically on rice. 
The land has abundant rainfall and many areas are richly forested. The 
cities are congested communities vshth narrow streets. The population is 
so dense that it overflows to find accommodation in boats on rivers and 
harbours. 

China is abundantly supplied with coal, ranking fourth among the 
nations of the world, but it is poor in other minerals and it is not to be 
expected that it will ever become a great industrial nation. It is likely 
that its future is that of a predominantly agricultural country. 

Two major factors condition its probable future: the great pressure 
of population, and the psychological conflict between the old and the new. 

Its population of 475 millions is distributed according to the produc- 
tivity of the land, of which there is not an arable spot which has not been 
hunted out and exploited by man in his quest for food. The over-all equa- 
tion between population and soil is indicated by the fact that the average 
of food-producing land is less than a half acre per capita. 

Why China is so full of people goes back to Confucius and the em- 
phasis in his teachings on ancestor reverence and the continuity of the 
family. Billions of people have lived in China. The conclusion seems 
inescapable that with a smaller population it would be a happier country. 

In China’s long history there have been half a dozen great dynasties, 
in between which have come periods of anarchy and chaos. We are now 
seeing the country in one of these times of transition, between the last 
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dynasty, which was overthrown by the revolution of 1911, and whatever 
the future may hold. There is contrast and confusion in the minds of the 
Chinese, who have just discovered the West. Their psychology combines 
a curious mixture of modern thought and inherited superstition. 

In speculating on the probable outcome of these conditions it should 
not be forgotten that the Chinese have lived a long time close to earth 
and with one another. Here is one of the most mature cultures on earth; 
nowhere else does man live closer to earth or to his fellow man. 


Lisht on Growing Children^^ 

D. B. HARMON, Ph.D. 

Director of the Division of School Health Services. 
I exas State Board of Health, Austin, Texas. 




The effect of schoolroom illumination on the health of children has 
een demonstrated in recent years to be far more extensive than had been 
previously supposed. Poor distribution of lighting can cause postural 
stresses, nutritional difficulties, and susceptibility to infection as well as 
impairment of eyesight and retardation in education. 

These conclusions emerge as part of the findings from a long-range 
programme for protecting and promoting the health of school and pre- 
school children inauguarated by the Texas State Department of Health 
in January, 1939. 

Lighting was singled out for special study in view of its great im- 
por ance in education; and its less generally recognized effect on a whole 
Cham of bodily activities which is set into action by “seeing.” It directly 
a ects growth both as to rate and as to pattern. Continued stresses in- 
duced by poor distribution of light, by bad contrasts, and by glare use 

energy needed for growth, for body function, for protection against infec- 
tion, and for defence. 

hTr + consideration was sensationally demonstrated 

by the effects of lighting improvements on the health of children in experi- 
mental schools over a six months period. The children covered by this 
phase of the study numbered forty thousand. After correcting illumina- 
tion in the schools under the survey, it was found that there had been 
spontan^us recoveries in 65 per cent of visual difficulties; in 45 per cent 
of nutritional disturbances ; in 40 per cent of infections. 
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The kind of steps that were taken to improve lighting in all the schools 
in the programme may be illustrated by a single example, a school at Mexia, 
Texas. One room in the school was left unchanged as a “control” 
room. Three other rooms were changed by redecoration, altered pattern 
of seating, and controls at the windows for light diffusion. 

The child in the unchanged “control” room was struggling with every 
kind of lighting extreme. Intensities on working surfaces varied by a 
ratio of over 18 to 1 ; and a brightness ratio of over 217 to 1. In the im- 
proved rooms the intensities varied by a ratio of less than 8 to 1; and 
brightness by a ratio of less than 5 to 1. 

It has also been found that, at the same time that the children's health 
difficulties went down, their performance records went up. In one of the 
demonstration schools, during a six months period of working in day-light- 
controlled classroom environment, the children grew a mean average 
of 10.2 months in educational age. In the “control” room the mean aver- 
age growth was 6.8 months in educational age. 


^^Molecules for the Millions^^ 

A. E. BYRNE. B.A. 


Manager, Chemical Division, Canadian General Electric Company Limited, Toronto. 

March 8th, 1947. 

Under the impetus of war, plastics were developed into one of the most 
versatile materials known to man. While they are by no means the answer 
to all production needs, they are finding in peacetime an expanding area of 
usefulness not served by the older and more familiar materials such as 
metals, wood, glass, or leather. Many of the plastics now entering pro- 
duction will improve almost every aspect of life in the near future. 

“Plastics” is a generic term for a wide range of synthetic resins each 
of which is made to exact specifications for a definite purpose. Of especial 
interest and importance ‘is the new group known as Silicones. These plas- 
tics have as their molecular backbone the chemical elements silicon and 
oxygen arranged in a structural pattern similar to that found in sand. 
In combination with other synthetic ingredients, silicones provide resist- 
ance to heat and cold, superior insulation, water repellent qualities, and 
chemical inertness. 

The demand for small, powerful motors for the armed forces led to the 
development of a silicone varnish with high insulating properties. By 
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combining' silicone and carbon a synthetic rubber was constructed which 
could withstand extremes of heat and cold. It was of great use in arctic 
regions for gaskets on ships’ searchlights, where there was a range of 
more than 500 degrees between the interior and exterior temperatures. 

Tests are being made of a silicone paint that will give a surface almost 
impervious to chemical or temperature changes. A silicone vapour will 
render water-repellent any fabric without affecting its colour or texture 
and at the same time leaving it porous for ventilation. This water-repel- 
lent will be generally available in a year or two. 

Silicone lubricants have been developed capable of resisting the terrific 
pressures and temperatures in high-speed and high-altitude aircraft. It 
is probable that this silicone lubricant will make unnecessary the use of 
different motor oils for winter and summer. 

Another group of plastics with a promising future is the low-pressure 
laminates. These consist of alternating sheets of material, such as canvas 
or glass fabrics, impregnated with resins. They are readily molded, which 
permits the production of a variety of articles both light and strong. A 
12-foot plastic dinghy has all the conventional sailing characteristics and is 
light, tough and unsinkable. A comparison shows this boat, new, to weigh 
200 pounds and a similar wooden craft, 350 pounds. A plastic collapsible 
canoe in production, weighing only 65 pounds, can be fitted into the trunk 
of an automobile. 


Electronic heating with frequencies up to 40 million cycles per second 
makes possible cheaper, more complex, and better plastic products. The 
thermo-setting plastics are heated through evenly and quickly by the mole- 
cular agitation caused by the electromagnetic waves alternating through 
the material. 


The Pitch/ Loudness and Quality of Musical Tones^^ 

HARVEY FLETCHER, B.S., Sc.D., Ph.D. 

T> n m 1 r r °f Physical Research, 

BeU Telephone Laboratories Incorporated, Murray Hill, New Jersey. 


March 15th, 1947.‘ 

Engineers desire to know what measurable physical characteristics of 
musical tones will affect their psychological aspects. As a result of work 
in this direction, the tone-synthesizer was constructed just before the War. 


62 



It produces one hundred pure tones and various combinations of these, and 
has possibilities of producing almost an infinite variety of tone colour or 
timbre. 

There are five important characteristics which can be measured: 
namely, intensity-levels, frequency, overtone-structure, duration, and 
growth and decay-rates. 

The intensity-level is measured in decibels which can'be read directly 
from a sound-level meter. Frequency of vibration is the rate at which the 
air is pushed back and forth when a note is sounded. When the tone has 
only one frequency it is called a pure tone and by mixing several of these 
together a complex tone is achieved. By adjustment of controls on the 
synthesizer, components of various frequencies and intensities may be com- 
bined resulting in overtone-structures which can be represented in tables 
and graphs. 

Finally, engineers can measure the duration of the tone and how fast 
it grows towards its maximum intensity and how fast it dies away. They 
desire a more definite concept of duration than that given by the musical 
notations of the note to be played such as a whole, a half, a quarter or an 
eighth ; and they measure how the intensity of a tone throughout its dura- 
tion varies from the attack to the release. Thus a piano builds up to its 
maximum in about 1/100 second while it takes the organ ten times this 
long. 

The psychological factors involved in loudness, pitch, and quality 
present difficulties in quantitative measurement. 

The loudness of a musical tone as experienced by a typical observer 
depends upon the physical quantities of intensity, frequency, overtone- 
structure, and duration. Changes of intensify produce the major effect 
upon the loudness. 

The pitch of a musical tone is that characteristic of the auditory sen- 
sation which enables the listener to locate the position of the tone on a 
musical scale. Because of its subjective character, Ihe measurement of 
pitch can be made only by judgment tests. As in the case of loudness, 
pitch can be made definite only by choosing a reference standard — ^a tone 
having a constant loudness of 1,000 and capable of being varied in fre- 
quency throughout the audible range. The pitch of any other tone can be 
determined by comparing it with this reference. 

The quality of tones depends principally upon the overtone-structure 
and the rates of growth and decay, but large changes in the intensity and 
the frequency also produce chapges in quality. 
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With the tone-synthesizer it is possible to produce almost an infinite 
variety of musical tones and studies have been started to find new combi- 
nations with interesting possibilities. They may have considerable influ- 
ence upon our future music. 


^^The Atom Bomb Tests at Bikin/^ 

ERNEST W. STEDMAN, C.B., O.B.E. 

Air Vice-Marshal (Ret.). Formerly member of Air Council for 
Research and Development, R.C.AJF. 


March 22nd, 1947. 

In view of the possible effects for good or ill of nuclear energy on the 
future of civilization, the atom bomb tests at Bikini on July 1st and July 
25th, 1946, were appropriately designated “Operation Crossroads.” The 
joint task force for carrying this out was under the command of Vice- 
Admiral W. H. P. Blandy, U.S.N. More than 40,000 naval, army, and 
civilian personnel took part in the operation. Eleven countries sent ob- 
servers in addition to the U.S.A. The Canadian representation was seven 
officers, the lecturer being one of the number. 

The first bomb, an air burst, was observed from a distance of twenty 
miles, which was too far for best results. For the second test, an under 
water explosion, observations were made at ten miles and one would not 
wish to be closer. 

The visual effects were impressive and novel beyond description. 
However, the most accurate and scientifically valuable observations were 
made almost entirely by automatic means. Five hundred cameras were 
focussed on the explosions. Some were in pilotless “drone” aircraft 
almost directly above the detonations; others were placed on the target 
ships themselves, and still others were on towers especially erected on the 
nearby atoll. The cameras were all synchronized to take moving pictures 
and still photographs starting at the instant of the bomb’s explosion. It 
was an example of excellent staff work in complex problems of co-ordina- 
tion. Bags of radio-active gas were captured and automatically sealed by 
drone planes close to the centre of the explosion. 

It was never intended to destroy the entire target of seventy-two war- 
ships. These were stationed at various distances from the explosions so 
that gradations in the amount of damage could be studied. 



Conspicuous among the phenomena visually observable were the un- 
usual, salmon-coloured glare of the flash; the formation of a smooth ice- 
crystal layer on top of the atomic cloud at a high altitude; the vapour ball 
caused by condensation which concealed the actual explosion and then 
quickly evaporated ; the flrst air-shock wave which rippled over the sur- 
face of the ocean, and the secondary wave due to the movement of the 
water. 

In the second explosion, a column of water half a mile in diameter was 
thrown up, rising for thirty seconds and descending for an equal period of 
time. The secondary wave from this engulfed the target ships and the 
radio-active water did most of the damage. Six months after the tests it 
was found necessary to tow the battleship “New York” to Pearl Harbour 
as no crew could be permitted on board the craft owing to radio-activity. 

From the point of view of aviation, one of the most impressive parts 
of the tests was the operation of the pilotless planes. These drones were 
heavy Fortresses guided by mother planes miles away with great precision, 
and seem to open incalculable possibilities for the future. 


^^The Quebec Forest — Its Romance and History^^ 

L. Z. EOUSSEAU, B.Arp., I.F. 

I'rofessor of Forest Botany, Ecology, and Forest Geography, 

Laval University, Qitehee. 


March 29th, 1947. 

Of Canada’s vast woodlands, none have been trodden upon for so long, 
so intimately, so constantly by man and so deeply influenced by him as the 
Quebec forest. This forest has affected the pattern of settlement, the 
habits and ways of life, the songs and legends, the literature and art of 
French Canadians, 

The Quebec forest divides itself into two fundamental t 3 ^es or forma- 
tions, one of which spreads broadly north of the St. Lawrence River 
and the piedmont of the Laurentian Mountains. Here conifers predom- 
inate. The Great Lakes — St. Lawrence region of the forest, on the other 
hand, with its broad-leaved species, extends to the southern boundaries 
of the Province. 

Of Quebec’s 284,000 square miles south of latitude 52 degrees, 220,000 
square miles are forest. They are being opened up at such a rate that in 
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less than a quarter of a century all the merchantable fore.st areas will be 
available to the pulp and paper industry whose greatest reservoir is the 
coniferous region. The development of the forest region must lead in- 
evitably to the ultimate benefit of Canada and Quebec by opening up these 
territories at present inaccessible. 

For nearly 500 years the Quebec forest has maintained strictly its 
original composition and distribution. We know its past history in the 
light of written documents. Cartiers’ first relation in 1534 describes the 
shores of Gaspe : “These shores are mountainous and full of tall trees of 
many sorts such as cedar and hemlock.” Again in 1535-36 he mentions 
“oaks, elms, ashes, butternuts, pines, firs, cedars, and hawthomes” on the 
present sites of Montreal and Quebec. In 1541-42 he writes “. . . more- 
over there are great stores of oaks, the most excellent that ever I saw in 
my life, which were so laden with mast (acorns) that they cracked again. 
Besides this there are fairer arables (maples) , cedars, beeches and other 
trees than grow in France.” 

Champlain’s narrative describes the forest of the Saguenay region. 
The Jesuit relations refer to “fearful mountains and forests so dense that 
the sun hardly ever succeeds in warming up the ground.” 

Colonization meant that the forest should recede before the assault of 
agriculture. From 1608 to date it has 3 delded more than 20 million acres 
to the pressure of French Canada’s ever-increasing population. When 
farm areas are left undisturbed by human activity they soon revert to their 
primeval state. 

The pioneer’s fear of the forest with its manifold hazards is evidenced 
in the pattern of early settlement: the narrow width of land-holdings 
of 300 feet; the radial system of subdivisions with triangular holdings 
abutting on a common centre, where all houses were grouped in a defence 
village for security. 

Among the educated there has always remained a constant nostalgia 
for the forest. Consider a comparison of this emotion in a 100-year-old 
writing on “Sugar Making” by Gerin Lajoie and the development of a 
similar theme in the contemporary work of Gabrielle Roy^s “Sugar 
Maples.” In art,the sculptors, Alfred Laliberte, Phillippe and Henri 
Hebert have expressed with feeling the interior flame of the pioneers, 
while the pioneers themselves carved out of wood their deep inner soul or 
their wishful longings. 

Alone among the painters Clarence Gagnon has caught the subtle tre- 
pidations of light and shadow against the forested hills of the Laurentians. 
While a whole Pleiad of native artists is forever surging in Ontario, 
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Quebec has always looked to France for its art teachers and forgotten that 
art is self expression and translation of one’s environment in absolute 
and sincere expression. There is yet to come an artist of the rugged pines, 
of the silvery birches, of the sombre green spruces, of the desolation of the 
burnt forest, of the sub-Arctic wastes of old Quebec! 

Tales and legends of the forest have enjoyed a long popularity with 
French Canadians. These tales and legends have found in Abb6 Casgrain, 
Pamphile Lemay, Louis Frechette, and J. C. Tache, their better known 
bards. Marius Barbeau has kept up the tradition by innumerable record- 
ings of local variants of the songs of voyageurs and foresters. 

A highly sensitive poetic insight has led Abb4 Felix Antoine Savard 
closer and closer to the hearts of the present day lumberjack, log-driver, 
and settler. 
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Gardiner, Percy R. 

Garner, G. C, 

Garrett, A. H. 

Garrett, R. A. 

Gaskon, Henry G. 

Geiger, Douglas G. 

Gelber, Louis 
Geldard, P. W. 

General Steel Wares Ltd. 
General Supply Co. of 

Canada Ltd. 
Gibson, William S. 
Gilchrist, Prof. L. 

Gill, E. C. 

Gniey, J. R. 

Gillies, Duncan B. 

Gillies, Dr. J. Z. 

Gluck, Samuel E, 

Godfrey, Bert 
Gkidfrey, Samuel 
Godsoe, J. G. 

Golden, Miss Greta 
Goldsmith Bros. Smelting 
& Refining Co. Ltd. 
Gooderham, M. Ross 
Goodings, Dr. A. C. 
Goodyear, P. A. 

Gordon, W. E. 

Gotfrid, Samuel 
Goulston, B. 

Gow, Walter 
Graham, Dr. Duncan 
Graham, Gordon 
Graham, Dr. Roscoe R. 
Graham, Walter T. 
Grainger, H. A. 

Grand & Toy Ltd. 

Grand, Ernest J. 

Grand, James R. 

Grand, Percy P. 

Grange, E. R. 
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Grant, Miss Alice A. 

Grant, George M. 

Grant, J. A. 

Grant, Prof. J. C. B. 

. Grant-Suttie, Lt.-Col. G. L P 
Grassick, Dr. Neil H. ’ ‘ * 
Gray, James 
Gray, John M. 

Gray, Miss Mabel 
Great Lakes Paper Co. Ltd. 
Green, H. J. 

Greene, E. A. 

Greene, V. G. 

Greey, Dr. Philip H. 

Greig, Ewart 
Greig, Melville M. 

' Griffin, D. 

Grifiiths, Idris M. 

Grimbly, Maurice 
Grubbe, Talbot P. 

Gullen, P. C. 

Gullett, Dr. Donald W. 

Gunn, Donald D. 

Gunn, E, 

Gurd, Dr. G. W. 

Gurney, E. Holt 
Guyatt, Dr. B. L. 


H. 

Hackbusch, Ralph A. 
Hackett, W. B. 

Haddow, Dr. W. R. 

Hair, Dr. C. H. 

Halford, C. J. 

Hall, Gerald R. 

Hall, Hugh B. 

Hall, Irving C. 

Hall, James A. 

Halladay, Archibald H. 
Hamilton, Chester B., Jr. 
Hamilton, J. P. 

Hamilton, Robert J. 
Hamilton, Russell J. 
Hamilton, Mrs, Russell J. 
Hamlen, E. L. 

Hamly, Dr. d! H. 
Hammell, John E. 

Hanson, K. W. 

Hanson, R. G, 

Hargraft, A. A. 

Harkness, W. Leonard 
Harpham, Horace 
Harrington, Dr. Paul 
Harris, Dr. Charles W, 
Harris, Chester J. 

Harris, Dr. R. I. 

Harris, W. C. 

Harrison, C, D. 

Harrison, Dr. Frederick C. 
Harshman, H. H. 

Hart, R. W. 

Harvey, C. J. 

Harvey, W. R. 

Hastie, Wm. J. 

Hastings, M. B. 
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Haultain, Prof. H. E. T. 
Hay, Prank 
Hayhoe, Ralph J. 

Heddle, C. M. 

Heise, B. W. 

Hemmerick, George 
Henderson, Lyman A. 
Henderson, Q. B. 

Henry, Hon. George S. 
Hepburn, Gordon 
Herity, J. C. 

Herlick, Carl M. 

Hermant, Percy 
Hermant, Sydney M. 
Herring, John 
Hewson, Ewart G. 

Hibbert, E. 

Higginbottom, C. E. 
Higgins, A. T. 

Higginson, S. 

Hillman, H. P. L. 

Hinde & Dauch Paper Co. 

of Canada Ltd. 
Hodgens, W. S. 

Hogg, Hon. Mr. Justice F. D. 
Hogg, Prof. Frank S. 
Hogg, Stanton 
Hogg, Dr T. H. 

Holden, Mrs. John B, 
Holden, Dr. Otto 
Holman, Dr. William L. 
Holmes, George L. 

Holness, A. B. 

Hooker, Dr. H. L. 

Hooper, P. McP. 

Hooper, V. A. 

Hope, H. B. 

Hopkins, Oliver B. 

Hopkins, P. E. 

Horning, J. H. 

Horsey, J. William 
Horsfall, Herbert H. 

Howell, P. L. 

Huffman, Geo. 

Hughes, Hon. P. J. 

Hughes, V. G. 

Hunt, John 
Hunter, Carl H. 

Hurst, Fred C. 

Huston, John A. 
Hutchinson, J. D. H. 
Hyland, James 


I. 

Imperial Oil Limited 
Imperial Optical Company 
John Inglis Company Ltd. 
Interlake Tissue Mills 

Co. Ltd. 

International Business 

Machines Co. Ltd. 
International Nickel Co. 

of Canada Ltd. 


Ireton, Prof. H. J. ,C. 
Irwin, R. E. 
Isserstedt. S. Gordon 


J. 

Jack, Robert J. 

Jackman, H. R. 

Jackson, Prof. H. S. 
Jackson, Prof. Kenneth B- 
James, Dr. A. B. 

James, L. E. 

James, 0. S. 

James, Thomas B. 

James, Dr. W. F. 
Jamieson, H. T. 

Jamieson, Dr. Ross A. 
Jaquith, Dr. D. A. 
Jaquith, Dr. Hubert C. 
Jaquith, Dr. L. Everett 
Jaquith, Mrs. L. Everett 
Jarvis, C. W. 

Jefferey, J. J, 

Jefferey, R. T. 

Jeffrey, Frank R. 

Jenkins, Rev. W. P. 
Jennings, W. A. 

Jephcott, Dr. C. M. 
Johnson, Arthur Kemp 
Johnson, C. W. 

Johnston, Albert C. 
Johnston, E. H. 

Johnston, Iredell K. 
Johnston, John 
Johnston, J. G. 

Johnston, Dr. R. A. A. 
Johnston, R. W. S. 
Johnston, W. D. 

Johnston, Mrs. W. D. 
Jolliffe, W. H. 

Jones, Carl M. 

Jones, Dr. D. C. 

Jones, G. R. 

Jones, Miss Margaret 
Jones, S. C. 

Jones, Sir Vincent S. 
Jowsey, R. J. 

Joy, Col. D. G. 

Joy, E. Grahame 
Jull, Mrs. J. W. 


K 

Kelley, W. A. G. 
Kellow, R. S. 

Kelly, Arthur 
Kelly, Wm. J- 
Kennedy, Byron B. 
Kennedy, Gordon N. 
Kennedy, J. B. 
Kennedy, John R. 
Kent, H. P. E. 

Kerr, L. W. 

Kert, Lawrence 
Kidd, John J. 


Kilbourn, K. M. 

Kilgour, R. C. 

Kilpatrick, J. A. 

King, Frederick C. 

Kinnear, C. R. 

Kinnear, Thos. H, 

Kinsman, J. V. 

Kipp, H. W. 

Kishbaugh, W. 

Klawe, J. J. 

Knight, H. Watson 
Knight, Norman 
Knowlton, W. L, 

Kopplin, G, A. 

Kortright, P. H. 

S. S. feesge Co. Ltd. 
Kristensen, O, E, 

Kumaran, Dr. J. D. Sampath 
Kyle, John C. 


L. 

LaBine, Gilbert A. 
LaChapelle, Robert 
Laidlaw, Miss Ann 
Laidlaw, John B. 

Laidlaw, Miss Margaret C. 
Lake Simcoe Ice & Fuel Ltd. 
Laker, Benjamin 
Lalone, Leo 
Lalor, John M. 

Lamb, Col. H. J. 

Landell, D. A. 

Lang, Daniel W. 

Lang Brothers Specialty 
Company 

Langford, George B. 
Langford, J. A. 

Langmuir, P. L. 

Langmuir, Col. J. W. 
Larkin, G. R. 

Lash, John P. 

Latimer Limited 
Latimer, Harry B. 

Latimer, William H. 
Lauder, Dr. Douglas P. 
Laughlin, W. H. M. 
Lawrence, G. W. 

Lawson, Frank G. 

Lawson, Hugh H. 

Leach, T. L, 

Leacock, Geo. D. Y. 

Leaver, Eric W. 

Leitch, Gordon C. 

Leitch, Kelvin D. 

Lemon, Herbert W. 
Leonard, C. F. 

Lesperance, W. S. 

Lever Bros. Ltd. 

Levinter, Isadora 
Ley, C. H. 

Lcyexle, Dan B, 

Lindsley, Thayer 
Linell, Dr. Eric A. 

Little, Rev. W. J. 
Livingstone, H, E. 
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Lloyd, T. E. 

Loblaw Groceterias Co. Ltd. 
Lofft, H. W. 

Logan, S. H. 

Long, Edward S. 

P. Longdon & Co. 

(Canada) Ltd. 

Lorenzen, I. 

Lorriman, Prof. Pred R, 
Lotimer, J. S. 

Loudon, Dr. Julian D. 
Loudon, Prof. T. R. 
Lougheed, Dr. G. W. 
Lougheed, H. Janies 
Lowery, Dr. R, P. 

Lucas, Prof. G. H. W. 
Lumbers, G. C. 

Lumsden, Hugh E. 

Limau, Rev. Austin E. 
Lundberg, H. 

Luscombe, J. 

Lyons, G. Jarvis 


M. 

MacAlpine, Col. C. D. H. 
MacBeth, John C, M. 
MacBrien, W. A. H. 
MacDiarmid, Geo. 
Macdonald, C. E. 

Macdonald, D. Claude 
Macdonald, Norman 
MacDonnell, Roy H. 
MacDougall, P. A. 
Macfadyen, A. 

MacPadyen, W. T. A. 
MacFarlane, J. C. 

Macinnes, C. S. 

Macintyre, Grant 
MacKelcan, P. R. 
MacKenzie, Donald H. H. 
Mackenzie, Prof. M. A, 
Mackintosh, James 
MacLachlan, D. C. 
Maclachlan, K. S. 
Maclachlan, Wills 
Maclaurin, Dr. Norman T. 
MacLean, Prof. A. 
Maclennan, R. J. 

MacMillan, Wm. 

Macmillan Co. of Canada Ltd, 
MacMurchy, N. A. 

Macphee, Norman 
Macpherson, G, L. 

Macrae, Arthur S. 

MacRory, John 
Magner, Dr. William 
Maher, Jas. P. 

Malcolm, W. G. 

Malcolmson, C. D, 

Mallett, G. Stuart 
Mallison, Pred 
Malone, W, B. 

Marcus, S. G. 


Markowitz, Dr, Jacob 
Marks, W. 

Marseilles, T. J. 

Marsh, Wm. H, 

Marshall, P. W. 

Marshall, Dr. H. Borden 
Marshall, Col. K. R. 
Martin, Dr. Alvin 
Martin, G. S. 

Mason, Dr. A. D. A. 
Mason, T. H. 

Mason, V. P. 

Massey, Denton 
Massey, Rt. Hon. Vincent 
Mathers, A. S. 

Matthews, Hon. Albert 
Matthews, Dr. A. W. 
Matthews, C. A. G. 
Matthews, Douglas C. 
Matthews, Hon. R. C. 
Matthews, R. G. 
Matthews, Thomas A. 
Matthews, T. Prank 
Matthews, Mrs. W. L. 
Maunsell, J. Q. 

McAree, T. C. 

McCabe, C. W. 

McCaffrey, Ernest R. 
McCarthy, D. L, 
McCarthy, Hon. Leighton 
McClain, John P. 
McClelland, D. McK. 
McClelland, Dr. James C. 
McClintock, Stanley 
McCloskey, H. C. 
McCombe, Dr. C. Jeff ares 
McCordick, A. S. 

McCrea, Hon. Charles 
McCrimmon, Bruce V. 
McDonagh, Very Rev. J. A 
McDonald, P. E. 
McEvenue, S. C. 

McEwen, Edward 
McParland, Hon. Mr. 

^ Justice G. P. 

McGee, T. 

McGee, Mrs T. 

McHenry, Prof. E. W. 
McHenry, M. J. 

McHugh, Dr, M, Joseph 
Mcllwraith, Prof. T. P. 
McIntosh, J. M. 

McIntosh, Prof. W. G. 
McKay, W. S. 

McKenzie, D. A. 
McKerihen, J. R. D. 
McKinley, Dr. J. N. 
McLaughlin, Alan J. 
McLaughlin, Prof. R. R. 
McLaughlin, R. S. 

McLean, J. S. 

McLennan, A. L. 
McLennan, Kenneth R. 
McLeod, Geo. D. 

McLeod, W. N. 

McMahon, Prank 
McMillan, Gordon 


McNairn, Prof. W. Harvev 
McNeill, E. W. 

McNeillie, Eric C. 
McPherson, John M. 
McPherson, W, B. 

McQueen, J. 

McWilliams, David B. 

Mead, John Henry 
Meadows, C. A. 

Mechin, F. C. 

Meech, R. G. 

Meen, Prof. V. B. 

Meighen, Rt. Hon. Arthur 
Mendel, Dr. B. 

Menzies, Thomas E. 

Mercer, Miss H. 

Meredith, Edwin 
Merker, Harry 
Merkur, A. 

Merrick, David A. Y. 

Mess, Brig. James 
Messinger, L. E. 

Michels, C. 

Michener, Roland 
Michie, C. H. S. 

Middleton, John G. 
Middleton, Hon. Mr. 

Justice W. E. 

Miller, A. H. 

Miller, Miss N. M. A. 

Mills, Rev. C. L. 

Mills, H. P. 

Milne, Hilliard S. 

Milner, W. B. 

Milnes, J. H. 

Mining Corporation of 


Minneapolis-Honeywell 

Regulator Co. Ltd. 
Minns, Prank 
Mintz, I. 

Mitchele, R. John 
Mitchell, A. N. 

Mitchell, Charles 
Mitchell, Dr. E. W. 
Mitchell, Osborne 
Mitchell, P. H. 

Moffat, Dr. A. B. 

Moffat, T. L. 

Moloney Electric Co. of 


Canada Ltd. 
Montgomery, Wm, H. 
Moor, H. H. 

Moore, Dr. E. A, 

Moore, Prof. E. S. 

Moore, Rowland C. 

Moore, S. J. 

Moorehouse, Walter 
Morawetz, Richard 
More, W. G. 

Moreton, J. 

Moreton, Mrs. J. 

Morgan, Dr. Geo. A. 
Morgan, J. W. 

Morris, G. F. 

Morris, H. M. 

Morrison, H. T. 
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Morrow, Dr. E. Lloyd 
Morrow, P. K. 

Morrow, George A. 

Moss, Gordon E. 

Mossop, John 
Muir, A. K, 

Mulqueen, F. J. 

Mulvihill, Miss A. 
Mumford, Dr. J. E. 
Munroe, Edwin B, 
Murdoch, Dr. James Y, 
Murphy, A. P, 

Murphy, Col. F. A. 
Murphy, Martin P. 
Murray, Rev. Dr. J . Lovell 
Mylrea, A. J. 


N. 

Near, W. Percy 
Neate, Leonard A. 
Needier, Prof, A. W. H, 
Needier, Prof. G. H. 
Neelands, E. V. 

Neill, A. 

Neilly, Dr. Balmer 
Neilson, Allen 
Neilson, Dr. N. J. 
Nesbitt, Wallace R. 

Ness, John 
Newth, R. W. 

Nichol, F. G. 

Nicholls, J. C. 

Nicholson, James 
Nicholson, T. R. 

Nield, A. A. 

Nightingale, Percy 
Northey, James A. 
Northey, R. K. 

Northway, A. G. 

John Northway & Son Ltd. 
Nussbaum, H. L. 

Nutter, J. C. 


0 . 

Oakley, Thomas 
O’Connor, Dr. J. J. 

Odeon Theatres of 

Canada Ltd. 
O’Parrell, J. E. 

Oille, Dr, John 
O’Leary, Dr, F. J. 

Olver, Lieut.-Col. E. A. 
O’Marra, W. W. 

Opsahl, Emil 
Osier, Gl^ 

Otaeo Limited 
Oxley, M. 


P. 

Palmer, E. E. 
Palmer, Robert N. 


Pankhurst, F. A. 

Pardoe, Avern 
Parish, James 
Parker, Dr. Chas. B. 
Parkinson, N. P. 

Parks, Dr. A. E. 

Parsons, Robert S. 
Partridge, A. G. 

Partridge, Arthur 
Paterson, J. A. H. 
Patterson, Arnott M, 
Patton, A. P. 

Patton, D. C. 

Payne, A. R. 

Pearce, N. C. 

Pearce, Richard 
Pearse, Dr. Robin 
Pepall, Geo. T, 

Pepall, Mrs, J. R. 

Perkin, Lewis S. 

Perry, Gordon F. 

Peterkin, J. E. 

Peters, G. A. 

Petman, R. 0. 

Phelps, G. W. 

Phillips, Arthur 
Phillips, Fitzallan 
Phillips, George E. 
Phillips, Lt.-Col. W. E. 
Pickard, Wm. 

Pidduck, C. D. 

Pidgeon, Prof. L, M. 

Pier sol. Prof. Wm. Hunter 
Pike, Norman A. 

Pitt, Arnold 
Pitts. W. J. 

Pla 3 rfair, Stuart B. 

Pogue, Miss A. M. 

Pollock, H. R. 

Porrett, C. M. 

Poucher, F. B. 

Pounder, Prof. I. R. 
Pounsett, F. H. R. 

Powell, A. 

Prentice, J. L. 

Price, John D. 

Price, Leslie 
Price, Vincent W. 

Procter, Dr. William 
Proctor, J. E. 

Pryce, James 
Publow, C. F. 

Pullan, Harry 
Pullen, Frank 


R. 

Radforth, Dr. N. W. 
Rae, Robert 
Rahlves, H. J. 
Ransom, H. E. 
Ransom, Mrs. H. E. 
Rashall, L. B. 

Raw, J. Frank 
Rea, Thomas H. 
Redelmeier, Wm. 


Redpath, Wm. 

Reid, F. D. 

Reid, F. Gordon 
Reid, James 
Reid, R. P. 

Rennie, Thos. 

Rhind, John 
Richards, V. L. 
Richardson, F. L. 

Richel, Bernard 
Richmond, Dr. A. R. B. 
Ricker, E. A. 

Riley, Harold 
Rinaldo, W, 

Rix, J. C. 

Roberts, Frank E. 
Roberts, F. Greer 
Roberts, R. W. 

Robertson, C. S. 
Robertson, Percy 
Robertson, R. A. 
Robertson, The Hon. R. S. 
Robertson, Wm. 
Robinette, T. L. 

Robins, Prof. J. D. 
Robins, Wm. 

Robinson, A. Wilfred 
Robinson, Ernest G. 
Robinson, Prank W. 
Robinson, Stanley D. 
Robinson, Dr. W. L. 
Robinson, W. W. 

Roden Brothers Ltd. 
Roden, D. 

Roebuck. The Hon. A. W. 
Rogers, C. 

Rogers, Prof. L. Joslyn 
Rogers, T. G. 

Rolph, Dr. A. H. 

Rolph Clark Stone Ltd. 
Rolph, E. A. 

Rolph, Ernest R. 

Rolph, P. G. 

Rorke, C. B. 

Ross, Bruce D. 

Ross, Geo. H. 

Ross, Norman J- 
Rossiter, Roger E. 
Rothwell, H. D. 

Rous, Colin C. 

Rowan, J. N. 

Rowe, Frank H. 

Rowe, Hon. W. Earl 
Rowlandson, Miss P. E. 
Ruddy, E. L. 

Russell, Dr. L. S. 
Russell, R. J. R. 

Russell, Thos, B. 
Rutledge, J. R. 

Ryerson, Dr. E. S. 


S. 

Sagar, Prof. W. L. 

St. Lawrence, P. W. 
Salada Tea Co. 

of Canada Ltd. 
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Salkeld, C. D. 

Salter, W, Ralph 
Samuel, Harry M. 

Samuel, Son & Co. 

Sanborn, H. L. 

Sanderson, C. R. 

Sandwell, B. K. 

Sangamo Co. Ltd. 

Saunders, Prof. R. M. 
Saunders, W. J. 

Scadding, Dr. H. Crawford 
Sehnaufer, Thor A. 
Schofield, J. Herbert 
Schorman, W. P 
Schurgin, Charles V. 

Scott, David L. 

Scott, Dr. Frank R. 

Scott, George H. 

Scott, W. P. 

Scythes & Co. Ltd. 

Scythes, J. A. 

Seagram, Norman 
Sears, J. E. 

Sears, John C. 

Seawright, J. B. 

Sedgewick, R. M. 

Sefton, F. H. C. 

Seguin, A. H. 

Seitz, J. L. 

Shannon, Frank 
Shannon, H. B. 

Sharp, Dr. Fletcher B. 
Sharpe, C. T. 

Shave, W. J. 

Shaw, John W. 

Shaw, W. H, 

Shears, M. W. 

Sheldon, Noble 
Shendroif, S, L. 

Shenstone, Dr. Norman S. 
Shepherd, David 
Shepherd, John 
Sheppard, G. H. 

Sheppard, Prof. N. E. 
Sherratt, Joseph B. 

Shier. Dr. R. V. B, 

Shifrin, Albert 
Shipp, E. J. 

Shomey, C. R. 

Shorney, P. W. 

Short, H. D. 

Sibley, Rev. W. E. 

Sifton, Clifford 
Sifton, Prof. H. B. 

Sim, James R. 

Sime, C. Watson 
Simmons, J. W. 

Simpson, Morris I. 

Robert Simpson Go. Ltd* 
Sinclair, D. G. 

Singer, L. G. 

Sirvent, P. B. 

Sisam, Prof. J. W. B. 
Skaith, J. Bright 
Skinner, Thos. H. 


Slatkin, Alfred D. 

Smily, Hon. Mr. 

Justice P. E. F. 
Smith, A. D. H. 

Smith, Arthur 
Smith, Prof. Carlton G. 
Smith, E. A. 

Smith, E. S. 

Smith, H. E. Connell 
Smith, Prof. H. G. 

Smith, H. M. 

Smith, Dr. Sidney E. 
Smith, S. R. 

Smith, Thomas N. 

Smith, V. H. 

Smith, Victor R, 

Smith, W. H. 

Smyth, A. R. 

Smythe, Conn 
Snider, P. R. 

Snowden, C. Allen 
Solandt, Dr. D. Y. 

Somers, Edmund S. 
Somerville, H. A. 

Spalding, A. L. 

Spaulding, Mrs. M. H. 
Speakman, Dr. H. B. 
Springer, Karl J. 

Spruce Palls Power & 

Paper Co. Ltd. 
Standard Chemical Co. Ltd. 
Standard Sanitary & 

Dominion Radiator Ltd. 
Stanger, William B. 
Stanley, J. N. 

Stanley, R. A. 

Staples, I. E. 

Statham, G. R. 

Statten, Taylor 
Stauffer, Joseph S. 
Stedman, George H. 

Steel, George E. 

Steele Briggs Seed Co. Ltd. 
Steen, Ben R. 

Steinberg, Leonard M. 
Stephens, Norman C. 
Stevens, P. G. 

Stevens, T. H. 

Stevenson, Collier 
Stevenson, P. B. 

Stewart, Dr. Elizabeth L. 
Stewart, G. L. 

Stewart, J. M. 

Stirrett, J. T. 

Stockwell, L. 

Stodart, A. B. 

Stolte, J. Bernard 
Stone, F. W. 

Storey, Gilbert C. 

Stothers, Dr. C. E. 

Strange, H. C, 

Stratford, Dr. R. K. 

Stuart, A. T, 

Stutt, James E. 

Summers, G. F. 

Switzer, H. F. 


T. 

Tait, R. Glenn 
Taylor, E. George 
Taylor, E. R. 

Taylor, P. E. 

Taylor, H. A. 

Taylor, J. W. R. 

Taylor, R. W. 

Taylor, W, E. 

Terrace, J. A. 

Thirgood, Cecil 
Thomas, David R. 

Thomas, H. A. 

Thomas, R. H. 

Thompson, Miss Effie 
Thompson, G. C. 
Thompson, J. C. 

Thompson, Miss M. 
Thompson, R. H. 
Thompson, Victor 
Thomson, A. 

Thomson, Andrew 
Thomson, E. W. M. 
Thomson, Stanley McD. 
Thomson, T. H. 

Tiffany, E. B. 

Tijou, Charles E. 

Tipple, H. A. 

Titus, 0. W. 

Toledo Scale Company 

of Canada, Limited 
Tory, John A. 

Tory, J. S. D. 

Tovell, Dr. Harold M. M. 
Traill, J. J. 

Trees, James D. 

Trenholm, Lee 
Trilling, Sanford S. 
Trusdale, W. G. 

Tucker, Edward J. 

Turner, J. W. 

Turner, S. 

Turner, William I. 

Tyrrell, E. J. 


U. 

Underwood Ltd. 
Qnited-Rexall Drug Co. Ltd, 
Upjohn, P. A, 

Urquhart, Daniel 
Urquhart, N. C. 

Urquhart, Dr. R. W. I. 


V. 

Vaughan, J. J. 
Vaughan, Robert 
Ventures Limited 
Vincienne, Bernard 
Vise, David 
Von Maur, Jacob D. 



w. 

Wade, T. K. 

Wadley, H. W. 

Waite, G. G, 

Waite, J. H. C. 

Waldie, R. S. 

Waldruff, Eldon H. 

Walker, H. L. 

Walker, Miss Jessie E, 
Walker, Lewie D. 

Walker, Warren 
Walkinshaw, C. A. 

Wallace, Carl 
Wallace, G. R. 

Walton, Thomas 
Walton, W. S. 

Ward, H. Arnold 
Wardropper, Jas. 
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